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(57) Abstract 

Communicating 
messages between a cellular 
mobile radio communicator 
(100) and a central monitoring 
station (120) over a 
communication network that 
includes a voice channel and 
a control channel (372). The 
voice channel conveys data 
messages and the control 
chatmel conveys control 
messages that manage access 
to and use of the voice 
channel. The communicator 
obtains a message comprising 
application data, and encodes 
the message in a sequence 
of digits associated with a 
control message to create an 
encoded message. A remote 
feature control request is 
encoded in the sequence of 
digits associated with the 
control message lo invoke the 

forwarding of the sequence of digits, including the encoded message, by a telecommunications switching center upon detecting the remote 
feature control request. The control message and associated sequence of digits are transmitted from the communicator to a base station 
over the control channel, by passing the voice channel, and then transmitted from the base station to the telecommunications switching 
center via a satellite communication channel. The telecommunications switching center detects the remote feature control request and 
forwards the remote feature control request and the encoded message over a communications over a communications channel to the central 
monitoring station in response to detecting the remote feature control request. The encoded message is decoded at the central monitoring 
station to retrieve the application specific data. 
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METHOD AND APPARATUS FOR COMMUNICATING APPLICATION SPECIFIC 
DATA OVER WIRELESS COMMUNICATION NETWORKS 

This application is a continuation-in-part of application no. 08/591,035, filed 
January 25, 1996, and further claims the benefit of U.S. provisional application no. 
60/041,678, filed March 26, 1997. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention broadly relates to v^nreiess data communications systems such as 
cellular, personal communications systems (PCS), hybrid cellular and satellite personal 
communication networks (PCN), cordless telephone, broadband cable television, broadcast 
satellite, very small aperture technology (VSAT), ultra small aperture technology (US AT) 
private satellite DAMA based mesh node networks, time shared TDM/TDMA VSAT 
networks, permanently assigned multiple access (PAMA) TDMA, direct broadcast satellites 
(DBS) and mobile satellite systems. The present invention also relates to nanocell, microcell, 
minicell, picocell and macrocell base sites, base transceivers stations (BTS), that are fully 
integrated with bi-directional Ka, Ku, C band, and L Band conununications satellite 
transceiver earth stations and Inmarsat, teledesic LEO and Iridium LEO mobile satellites, 
mobile earth stations (MES), main hub-teleport satellite earth stations. 

Description of the Related Art 

There are wireless communications systems known in the art today that 
support multi-formatted data protocols and radio frequency conversion. In fact, 
the seminal concepts that spawned cellular, PCS, GSM and mobile satellite 
communications networks originally were from conventional public switch 
telephone networks (PSTN) for; inter central office switch; inter exchange 
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ANI/wink protocols, and person to person access via directory number routing 
and information. The invention of 800 number services, centralized calling card 
exchange data bases and other such means and methods, gave rise to today's 
cellular, PCS and mobile satellite communications technology; that enable 
automatic roaming, multi standard communications apparatus designs, bi 
directional mobile switching centers, home location registers, SS7 networks, 
X.25 networks, ISDN networks, asynchronous transfer mode (ATM) networks 
and others. These ground breaking concepts are expressed today in contemporary 
mobile switching protocols, satellite ground station protocols, switched satellite 
protocols (SSP) and base station or base transceiver station protocols; that utilize 
today's cutting edge mesh node topology and star topology architecture. 

The present invention also draws upon these fundamental concepts to 
create the next revolution in bi directional application specific data 
communications. The present invention further draws upon these core concepts; 
and thus creates a quantum leap towards a complete paradigm shift, that enables 
total; multi mode and or mutli communications standard flexibility in and for 
mobile and stationary application specific wireless data commvinications. The 
present invention merges multiple cellular, PCS, commimication satellite, 
internet world wide web (WWW), and broadband fiber optic networks, private 
and public SS7 networks, wideband wireless data networks such as Metrocom 
high density low mobility mesh node networks, and others. 

There have been other attempts to create a limited hybrid network. For 
example Siemens Corporation envisions a PCN network that combines 
asynchronous transfer mode (ATM) data technology with small PCN switches 
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that communicate with one another via geo stationary satellites, while user 
handsets will not directly communicate with any satellites. This system teaches 
that use of satellite communication schemes with terrestrial base sites and cellular 
type handsets is feasible. This particular system supports voice, fax, telex and 
limited data and is expensive, and overly complicated. User handset to base site 
data rates are also quite low. Additionally, the Siemens PCN system does not 
support low cost application specific data systems. The present invention 
provides a complete data communications network (DCN) that combines cellular 
and PCS analog and digital control channel data application data (CCAD), 
apparatuses, protocols and algorithms with TDM/TDMA VSATAJSAT satellite 
communication network architecture there is also provided a complete integration 
of cordless telephone technology, broadband cable television networks, 
broadband telephony networks, thus creating a complete CCAD-NET-DCN 
Network. 

For example, very small aperture technology (VSAT) and ultra small 
aperture technology (US AT) satellite networks were originally designed to 
support fixed-stationary services. These services include closed business 
networks that support limited voice, fax, text, video, point of sale, security 
monitoring, utility monitoring, environmental monitoring and supervisory control 
and data acquisition (SCADA) telemetry services. VSAT and US AT networks 
also support branch/ATM banking, credit card verification and other low data 
time shared services. Also VSAT and USAT was created to enable small terminal 
or hand held mobile satellite services. VSAT and USAT operate in UHF 
frequencies, L-band frequencies, X band military frequencies, and Ku and Ka 
band frequencies. However, there are no satellites or satellite networks that 



wo 99/48308 PCT/US99/04638 

4 

support mobile and stationary data terminal services. Current K band satellite do 
not support mobile services because of the inherent limits of mobile terminal 
antenna signal gain characteristics and other such problems such as satellite 
power and capacity. 

The present invention provides the missing low cost mobile, by high data 
rate link by combining UHF and K band VSAT and USAT fixed point, time 
shared TDM/TDMA satellite terminals and networks, and/or demand assigned 
multiple access (DAM A) mesh node VSAT/USAT satellite terminals and 
networks, with existing cellular and PCS analog and digital cellular control 
channels; both physically and logically defined, digital access channels, 
authentication channels, and broadcast control channels (BCCH) that operate in; 
AMPS, NAMPS, TACS, JTACS, ETACS, NMT-900, NMT-450, GSM-900, 
GSM-1800, GSM-1900, IS-95 CDMA, IS-136 TDMA, 1900Mhz CDMA, 
1900Mhz TDMA, 1900Mhz GSM TDMA, SMR-dispatch, Enhanced Specialized 
Mobile Radio ESMR-NEXTELL, Cordless telephone systems such as DECT, 
CT1-CT2+, PHS and DCS~1800, Metrocom mesh node high density, low 
mobility systems and other currently operating and planned cellular and PCS 
standards. The present invention combines VSAT, USAT and DBS fixed point 
network data terminal apparatuses and protocols with a specialized data only 
control channel mini-base site apparatuses and protocols that will operate within 
normal cellular, PCS and ESMR air interface, PSTN signaling network standards. 
In fact the present inventions means, methods and apparatuses create a complete 
world wide CCAD-NET-DCS network that fully supports a variable length 
packet data based application specific mobile and stationary communications 
system, that is cost effective and ubiquitous worldwide, while using existing 
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wireless communications and wireline; copper and fiber optics communications 
infrastructure. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, a method and apparatus that provides for hi directional data 
communications in or for a specialized control channel application data network, 
data communications system (CCAD-NET-DCS) is provided, where a terrestrial 
based cellular and PCS application specific digital or analog control channel data 
packet, or digital access channel data packet, or authentication channel data 
packet, or signaling channel data packet, containing application specific coded 
data information bits, is transmitted from a data only, or hybrid voice and data 
mobile or stationary communications apparatus to a specially combined control 
channel only cellular and or PCS multi sector, or single sector, macro, mini, 
micro, pico, or nano base site, that is completely integrated via hardware, 
firmware and software means with a satellite based VSAT/USAT fixed data 
conmiunication terminal converts cellular and PCS reverse control channel, 
digital access channel, authentication channel, and signaling channel protocols 
into VSAT or USAT analog frequency division multiplex (FDM) or digitcd time 
division multiple access (TDMA) or code division multiple access (CDMA) data 
packet and packet bundle protocols that operate on normal satellite transponder 
channels or satellite transponder guiard bands and or authentication bands, and is 
fiiUy integrated with a very small aperture technology (VSAT) fixed point 
satellite terminal via hardware and software means, that in turn transmits via 
uplink, said converted application specific data packet or packet bundles to a 
designated C band, K band or L band geo stationary, or high earth orbit satellite 
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(HEO), a medium earth orbit satellite (MEO), or low earth orbit satellite (LEO). 
Said satellite receives, processes and transmits data packet or packet bundles to a 
specially integrated satellite earth station (SES) and combined teleport-data 
management master central monitoring station (MCMS). Said data packet or 
packet bundle is processed and forwarded to an application specific facilitator 
such as a trucking company, via VSAT terminals and satellite, and landline or 
public switch telephone network (PSTN) means. The facilitator analyses the 
application data packet and detemiines that an application specific instruction or 
action message must be sent back to the application commum'cator that originally 
sent the GPS or other application specific data packet. The application specific 
facilitator sends instructional data packet to the MCMS via VSAT satellite, 
landline or PSTN means. The MCMS-Teleport receives the packet, analyses said 
packet, and prepares a forward application specific data packet to be transmitted 
from the VSAT satellite earth station or application specific teleport The CCAD 
compatible SES then transmits an application specific instruction packet or 
packet bundle to die satellite transponder on a specific frequency assigned 
FDM/analog and/or time division multiple access (TDMA) time shared single 
channel per carrier (SCPC) or multiple carrier per transponder channel (MCPC), 
or guard band or authentication band. The satellite re transmits said instruction 
packet or packet bundle to the designated control channel application data 
satellite CCAD-NET-DCS base site that is currently serving the designated 
mobile or stationary commimicator. Said base site carries no voice traffic and 
converts received VSAT data packet or packet bundle protocol into forward 
analog control channel, or forward digital access channel, or forward digital 
control channel, or forward authentication channel, or forward signaling channel, 
or forward paging channel, or forward broadcast channel protocol, or forward 
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digital control channel (DCCH), and transmits said data packet to the designated 
application specific mobile or stationary communicator via selected control 
channels that are fully integrated with an application specific device. 

Furthermore, this novel usage of terrestrial cellular and PCS, analog and 
digital control channels, digital access channels, authentication channels, set up 
channels, signaling channels, that are fully integrated via hardware, firmware and 
software means Mdth fixed point and mobile UHF, C-band, Ku band, Ka band and 
L band VSAT and USAT UHF, C band, Ku band, Ka band, L band and X band 
satellite terminal protocols, and assigned satellite transponder channels, guard 
bands, authentication band networks; that create a new wireless world wide web 
of low cost mobile and stationary application specific data communication 
capabilities that enables such application specific data services as; two way 
paging, motor vehicle fleet management, motor vehicle anti-thefl and recovery, 
motor vehicle diagnostics, asset tracking, package tracking, container tmcking, 
inventory security and control, personnel tracking, police and military personnel 
management, home arrest, keep aways, child protection, teen watch, medical 
alert, vital sign monitoring, outpatient tracking, wireless gambling, utility 
electrical and gas meter reading, oil and gas well head monitoring, security 
system reporting, vending machine inventory status and system diagnostics snap 
shot reporting, point-of-sales, Branch/ATM, credit card verification, casino and 
off site wireless gambling, e-mail access and transfer, internet access, broadcast 
messaging, video file transfer, J-peg/M-peg, broadband video services, wireless 
computer file transfer, SCADA and others. 
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Broadly, the disclosed means and method enables a seamless application 
specific data only worldwide CCAD-NET-DCS network, that is in fact a virtual 
mnlti path data communications network that operates seamlessly within the 
standardized air interface protocols. Signaling System Seven (SS7) PSTN 
signaling protocols, internet socket connection protocols, broadband fiber optic 
based data protocols, of all known cellular and PCS analog and digital control 
channel, digital access channel, authentication channel, set up channel, signaling 
channel protocols; wideband data protocols, broadband fiber optic data protocols, 
without causing disruption to the conventional cellular, PCS, wideband data, 
internet, or multi service broadband fiber optic network, and fiiUy complies with 
such standards as interim standards; IS-41B, IS-41C, IS-553, IS-54B, IS-136, IS- 
104, IS-95, lS-661, and 2Ghz PCS. Operational platforms; AMPS, NAMPS, 
DAMPS, TACS, ETACS, JTACS, NMT-450, NMT-900, Global System for 
Mobile (GSM), DCS-1800, DCS-1900, DCS-900, 1900 MHz CDMA, 1900 MHz 
TDMA, 1900 MHz GSM-TDMA, Nextell-GSM-TDMA, wideband data mesh 
node networks, and cordless telephone standards JCT, CTO, CTl, CT2, CT2+, 
PHS DCS-1 800, and DECT. Additionally, the present mvention fully complies 
with International Telecommunication Union (ITU), INMARSAT, COMSAT and 
other wireless and wireline communications standard conventions and 
associations. 

Fxirthermore, the disclosed method and embodied apparatus operate 
adjacent to, and completely within, currently operating cellular, PCS, internet, 
multi service broadband fiber optic networks and satellite networks without 
causing disruption to conventional cellular, PCS, Broadband, internet and satellite 
voice and data communications. In fact the present invention does not impact 
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conventional cellular, PCS mobile switching centers (MSG), conventional base 
sites, conventional cable head ends, inter exchange network nodes; copper based 
or fiber optic based, in that the CCAD-NET-DCS base site operates in normal 
cellular and PCS control channel frequencies, assigned VSATAJSAT satellite 
frequencies, wideband data frequencies, cordless telephone frequencies, and 
essentially standard data format protocols. Since cellular and PCS is based upon a 
frequency reuse pattern, the control channel part of the CCAD-NET-DCS base 
site follows the same standard and protocol scheme. In fact, the CCAD-NET- 
DCS base site can be co-located with and installed on conventional cellular and 
PCS base site antenna tower structures. This same scheme integrates into 
wideband data mesh node topology networks, in that, assigned wideband data 
frequencies, and data protocols, do not conflict with cellular, PCS and satellite 
frequencies and data protocols. Further, that the CCAD-NET-DCS base site can 
also be cellular, and PCS control channel compatible, satellite and wideband data 
compatible. In that, said base site is configured to operate simultaneously in a star 
topology high mobility-low density node; cellular, PCS network, and 
TDMAA^SAT network and, a mesh topology low mobility-high density node; 
wideband data network, and a DAMAA/^SAT network. 

The CCAD-NET-DCS base site sector antennas, data management and 
processing module, and fully integrated VSATAJSAT terminal can be installed 
without interfering with its voice and control channel frequencies, and without 
impacting any data link; 56 kbps, Tl, line-of-sight microwave resources that are 
interfaced with the host mobile switching center. CCAD-NET-DCS operates 
without using any capacity resources of the host cellular network, while at the 
same time providing additional data service capacity to the host cellular or PCS 
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carriers network. However, the CCAD-NET-DCS MCMS-Teleport and base site 
enables a completely independent data communications network that uses control 
channel digital access channel, authentication channel, and signaling channel 
frequencies that have been assigned to various cellular and PCS carriers. 
Therefore, the CCAD-NET-DCS network needs no Federal Communications 
Commission (F.C.C.) frequency allocations, and can operate without impunity in 
cooperation with previously licensed cellular, PCS, wideband data, and cordless 
telephone (TDD) carrier air interface protocols. In fact, the present invention can 
be utilized to greatly increase the application sp)ecific data capacity, and fully 
optimize any existing terrestrial cellular, PCS, internet and broadband fiber optic 
network. 

Air interface frequency reuse is not a new concept. And multi mode 
communications apparatus configurations are an established practice in the art. 
The only way to increase capacity of a given cellular and PCS terrestrial network, 
is to add access channels, control channels and voice channels, this is typically 
enabled by adding base sites, or by increasing the capacity of base sites. 
Conventional cellular and PCS macro base sites are expensive, and require a great 
deal of physical land space. Additionally these macro base sites require a Tl 
carrier, or line-of-site microwave links. Conventional cellular and PCS mini base 
sites require a Tl carrier or line of site microwave. The only way to increase the 
number of times the frequency band or channel capacity can be reused is to 
decrease the size of the base sites irradiated cell waveform footprint. This is one 
principle behind the placement of CCAD-NET-DCS base sites. 
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The present inventions cellular and PCS components of the macro, mini, 
micro, pico and portable nano base sites are designed to provide from one omni 
directional to three directional analog or digital control channel, or digital access 
channel, or digital signaling channel, or authentication channel, or duplex DCCH 
channel, or control and signaling related traffic channel sector transceiver cells 
that transmit from five to 100 watts of irradiated power (EIRP), with an effective 
transmission range of 2 to 30 kilometer radius. The VSAT/USAT satellite 
terminal components of the CCAD-NET-DCS base site provide the direct access 
to the present inventions MCMS-Teleport via C Band^ Ku, Ka, or L band satellite 
transponders. The present inventions base site configurations therefore provide a 
highly flexible and low cost of providing new, and or additional application 
specific data services to existing cellular, PCS and wideband data host networks 
without impacting switching to signaling capacity. Additionally, the present 
invention can act as a stand alone data communications network, and be installed 
where at present there is no cellular or PCS or wideband application specific data 
services. The present inventions CCAD-NET-DCS base site cellular, PCS and 
wideband analog and digital fi^equencies can be partitioned in order not to 
interfere with existing and operating cellular and PCS base sites and wideband 
data nodes and power managed for a particular physical installation. Therefore 
the present invention provides the means and method of providing an unlimited 
amount of application specific data service capacity. The CCAD-NET-DCS bases 
site also provides an entirely new range of forward and reverse analog and digit£il 
control channel, digital access channel, digital authentication channel, digital 
control channel DCCH, signaling channel, broadcast control channel (BCCH), 
forward paging channel, GSM 51 fi-ame TDM A signaling chaimel variable burst 
application specific air interface messaging data protocols, that provide a full 
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range of true throughput data rates from 4800bps to 64 Kbps for mobile and 
stationary application specific data services. 

The present invention provides a two way text messaging apparatus that 
utilizes the inventions unique cellular and PCS, analog and digital control 
channel, digital access channel, digital signaling channel, broadcast control 
channel (BCCH), and digital control channel (DCCH) application specific bi 
directional data protocols. In fact the present inventions two way paging, and two 
way text messaging can be utilized with intemet WEB TV apparatuses, 
broadband cable television closed captioning text protocols and apparatuses, and 
other video text services offered via broadband cable television and telephony 
systems. In one variation, a caller can page a person using one of the present 
inventions two way paging device. The forward page is sent via normal broadcast 
paging networks, the forward page is received, and the ^q^paratus user simply 
scrolls the menu for the appropriate reply. He selects the reply, presses the send 
button on the two way paging device. The response is sent via the present 
inventions analog and or digital control chatmel application sp>eciflc protocols, 
arrives at the present inventions MCMS Teleport Hub, is then routed to a host 
broadband network, whereby the response message is broadcast over the host 
broadband network that happens to be same cable television network the caller 
subscribes too. The message is sent in the form of a closed captioned or video 
text messaging protocol, that appears on the callers television screen. The 
message reads, " 1 cannot call right now, but will see you tonight." There are 
many television monitors that offer video text, closed captioning options, and 
WEB TV intemet access, that will easily enable these types of application 
specific devices. This same two way paging, or two way messaging video text 
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response can be sent directly over the internet to any point of presence (POP), 
such a business computer network and other such means and methods. 
Additionally, this same response message can be sent via the caller I.D. exchange 
that operates in current wireline telecommunications networks. For example, the 
pager caller can have a caller I.D. display equipped phone, that not only displays 
the directory number of the person placing a call, the phone can also display the 
message " I cannot call right now, but will see you tonight.'* This means and 
method does not impact telephone network capacity, nor does it require any 
modifications over the host telephone network. Other broadband applications 
include utilizing special cable television side band frequencies, and pay per view 
authorization code packets for two text messaging transport and display. 

The present invention also provides the novel implementation of SS7 
based IS-41C messaging over satellite space segment channels therefore 
completely combining satellite technology and terrestrial based IS-41C/SS7 
protocols, whereby CCAD-NET-DCS base sites become SS7 POP nodes, in the 
same way that cellular and PCS switches, home location registers (HLR), visitor 
location registers (VLR), switch points (SP), signaling transfer points (STP), and 
sign£ding connection control points (SCCP); that utilize Signaling System Seven 
(SS7) Blue Book for U.S. implementation (56kbps), and International (64kbps) 
China Red and China Blue operationsd standards. The SS7 specification consists 
of seven standards; ANSI Tl .1 10 through ANSI Tl.l 16, They respectively cover 
the system general information, the Message Transfer Part (MTP), the Signaling 
Connection Control Part, (SCCP) the Transaction C^abilities Application Part 
(TCAP), the SS7 Network Monitoring and Measurements (OA & Measurements), 
and the Operations, Maintenance and Administration Part (OA & M procedures). 
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It is an object of the present invention to provide fiilly SS7 signaling from the 
CCAD-NET-DCS base site to the MCMS-Teleport, and other points of presence 
(POP) on the landline inter switch and intemode SS7 network, utili^ng a 
combination of public and private SS7 networks, and satellite space segment IS- 
41 C/SS7 data protocol pathways. The present invention therefore creates the first 
low cost holographic, terrestrial based and space segment based, control channel 
application specific data communications network; a complete revolutionary 
network based on essentially conventional technology, that is in total compliance 
with existing cellular, PCS and satellite based operating standards. It is another 
object of the present invention to provide CCAD-NET-DCS base site nodes and 
MCMS-Teleport hub network access on the internet world wide web (WWW). 

Additionally, the satellite frequencies; 3.7 to 4.2 GHz for C band, 1 1 to 
14.5 GHz for Ku band, 17 GHz to 31 GHz for Ku band, Military/deep space X 
band 7.1 to 12.2 GHz, Q band 43 to 50 GHz, S band 2.1 to 6.4 GHz, ISL-V band 
54 to 64 GHz, and ISL laser optical bands, and others operate in much higher 
frequencies than cellular and PCS 450 MHz to 2 GHz frequencies, and Metrocom 
frequencies. Therefore, no frequency waveform or data protocol conflict is 
envisioned. By using the satellite networks to transmit and receive data to and 
from a CCAD-NET-DCS base site, there are no conventional cellular and PCS 
MSC switch resources used. In fact, the present inventions means and 
methodologies completely bypass any and all cellular and PCS MSCs. The 
present inventions combined satellite teleport and MCMS hub act as a star 
topology or star switched, or DAMA mesh based application specific data 
switching, routing and data distribution architecture mediimi. Therefore, 
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absolutely no capacity impact on adjacent cellular and PCS networks is 
envisioned or needed. 

Communicator means and methods are also disclosed, there is also 
provided a specialized data packet multi-mode CCAD-NET-DCS mobile and 
stationary communications apparatus. This apparatus can operate within a normal 
cellular, PCS and wideband data network, by utilizing conventional forward and 
reverse analog and digital control channels, digital access channels, 
authentication channels, signaling channels, by utilizing a special multi-mode 
remote access application messaging (RAAM) packets that will operate on 
conventional cellular and PCS reverse analog and digital control channels, and 
CCAD-NET-DCS reverse analog and digital control channels. Additionally, these 
apparatuses will detect and respond to special overhead, forward application 
specific forward messaging, and global action forward protocols, transmitted by 
the present inventions CCAD-NET-DCS base sites. The CCAD-NET-DCS 
satellite uplink and downlink can be maintained on a continuous permanently 
assigned multiple access (PAMA) TDM/TDMA, or configured for demand 
assigned multiple access (DAMA), or time shared TDM/TDMA VSAT/USAT C 
band or K band satellite access. For example demand assigned multiple access 
(DAMA) techniques often are used with single channel per carrier (SCPC) analog 
FM earth station transmissions. Instead of dedicating a satellite transponder 
carrier frequency solely to SCPC/FM transmissions, SCPC carriers are assigned 
on demand by a DAMA master control station contained within the MCMS 
Teleport. This permits more economical use of the transponder capacity. This 
saves space segment time, £uid MCMS Teleport resource capacity. Furthermore, 
valuable satellite transponder bandwidth demands are event driven. CCAD-NET- 
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DCS network cost are kept to a minimum. Such prior art VSAT and USAT 
systems as DAMA-DAVSAT utilize on Demand Assigned Multiple Access 
(DAMA). The result of a DAMA type of CCAD-NET-DCS data transmission, 
also enables a dramatic reduction in space segment satellite transponder time. 
Time division multiple access (TDMA) satellite and earth station techniques 
]>ermit a multitude of CCAD-NET-DCS base sites to share one transponder. The 
MCMS Teleport Hub assigns every CCAD-NET-DCS base site in the network a 
specific time within every minute to access the assigned transponder channel. All 
of these transmission formats heretofore described can use either analog or digital 
signals. 

The communicator apparatus can also operate on wideband data networks 
such as the Metrocom mesh node wideband data; high density/low mobility 
networks that support high volumes of wireless computer file transfer between a 
personal computer or personal digital assistant (PDA). The present inventions 
communications apparatus, and CCAD-NET-DCS mini-hub can support the bi 
directional transfer of large computer file transfer that require large bandwidth 
and data throughput rates in order to transfer graphic files, and other data files 
that require a great deal of radio signal bandwidth, stability, and robust error 
correction. The present invention provides a completely innovative means and 
method of providing a mutli mode communicator apparatus that supports high 
mobility and low density, cellular, PCS network control channel data 
communications while simultaneously supporting the combined advantage of 
data communication within a Metrocom mesh node high density/low mobility 
data communications network. 



wo 99/48308 PCT/US99/04638 

17 

The present invention provides specialized forward and reverse analog 
and digital control channel data communications protocols. The present 
invention's reverse RAAM packet operate on conventional cellular and PCS 
network control channels configured for that network. Additionally, the present 
invention's CCAD-NET-DCS base site transmits specialized forward analog or 
digital control channel overhead packets; such as specialized global action 
messages, overhead application specific communicator instruction/command 
filler messages, application specific command messages, protocol capability 
indicators (PCI), heart beat VSAT alignment words, specialized local control 
forward messages, specialized forward overhead application specific pages, 
network queues, VSATAJSAT mini-hub, and terminal remote programming from 
cellular CCAD compatible hand held communicators, plus other forward data 
packet protocols that operate seamlessly in currently established analog and 
digital cellular and PCS geographic service areas (GSA), metropolitan subscriber 
areas (MSA), metropolitan transaction areas (MTA), and rural subscriber areas 
(RSA). In fact, the present invention's forward messaging protocol schemes in no 
way adversely impact, or disturb conventional cellular and PCS mobile user unit 
and base site voice or control channel wave forms, mobile switching center 
procediu^s, conventional forward or reverse control channel data protocols. In 
particular, the present inventions forward analog and digital control protocols are 
not detectable by conventional cellular mobile and stationary mobile phones and 
other devices. Even if the CCAD-NET-DCS base site is placed in close proximity 
to a conventional cellular or PCS base site. Conventional cellular and PCS 
communicators will not scan, and burst a conventional control channel packet to 
the CCAD-NET-DCS control channels. Conversely, the CCAD-NET-DCS 
mobile or stationary conmiunicator will not scan and burst its specialized CCAD- 
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NET-DCS reverse analog or digital control channel application data packet to a 
conventional cellular or PCS base site, if the CCAD-NET-DCS communicator 
detects the specialized forward message that contains the PCS field it will scan 
and burst its Extended RAAM (ERAAM) data packets to the CCAD-NET-DCS 
base site only. However, if the currently serving cellular or PCS network is 
configured for the present inventions specialized ERAAM packet, and there are 
no CCAD-NET-DCS base sites operating in close proximity, the currently 
serving network will accept the normal RAAM packet, and relay it to the MCMS 
via special switch translation table and remote feature access means under IS-41B 
and IS-41C protocols and procedures. 

Accordingly, there is provided a method for control application data 
communications in or for a wireless communications netwoiic where a remote 
feature access operation utilizes switch means and Signaling System Seven (SS7) 
network means to receive, analyze, and relay said RAAM, ERAAM or EXRAAM 
packet to the present inventions MCMS Teleport Hub utilizing standard IS-41B, 
and IS-41 C signaling protocols and procedures, completely embodied in the 
present inventions MCMS-Teleport, CCAD-NET-DCS base site, and mobile and 
stationary applications specific multi-mode commimications apparatus . It is 
envisioned that a variant of the CCAD-NET-DCS base site is configured as a 
portable base site that is battery or solar powered, and can be hand carried and 
placed into service in a matter of minutes. It is further envisioned that the CCAD- 
NET-DCS portable base site can be used for remote mobile and stationary 
conimiunications operations focused on commercial, police and military 
applications, such as personnel, troop movement coordination and motor vehicle 
tracking and management. 
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A primary object of the present invention is to provide a method and 
apparatus for use on wireless terrestrial networks, such as cellular, PCS and fixed 
point and mobile communications satellite networks, where the CCAD-NET- 
DCS virtual network overlay allows for increased capacity, performance, 
flexibility and function, without impacting the normal or conventional operation 
of these existing and planned networks. 

It is an object of the invention to provide a specialized multi-mode 
RAAM, ERAAM and EXRAAM data packets that operate via the present 
invention's CCAD-NET-DCS base site and the MCMS-Teleport hub, 
additionally normal RAAM, and ERAAM packets operate in existing cellular and 
PCS networks that are configured for IS-41 type inter switch and network node 
messages, and remote feature access operations. These multi-mode packets will 
operate on every known analog and digital cellular and PCS network platform 
and air interface protocol knovm in the art today. 

It is an object of the invention to provide a multi-mode application 
specific conununications apparatus that will enable mobile and stationary 
application devices to conununicate with the present inventions MCMS-Teleport 
Hub while using any one or combinations thereof that are widely knovsnn cellular 
and PCS network standards specified in such Telephone Industry Association 
(TIA) documents as; lS-553, IS-41, IS-54B, IS-136, IS-95, IS-104, IS-637, IS- 
661, GSM TDMA, and wireless wideband data ;mesh node high density low 
mobility wireless data communications networks. These standards also include all 
international digital and analog cellular and PCS network platforms, cordless 
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telephone standards, broadband data/television, and air interface standards 
specified in the European Telecommunications Society (ETS) 

It is an object of the invention to provide both a means and method for 
Internet World Wide Web (WWW) access over cellular, PCS, wideband data, 
iSxed point satellite networks and mobile satellite networks utilizing CCAD- 
NET-DCS base site, communicator apparatuses and MCMS-Teleport hub 
system. There is provided a CCAD-NET-DCS nano cell base site that operates 
within the confines of homes, businesses and large commercial facilities, utilizing 
satellite USAT nano eighteen inch/.75 meter satellite antennas, combined with 
cellular, and PCS, analog and digital control channel, digital access channel, 
authentication channel, and signaling channel data protocols. The present 
invention also provides for imique derivative designs of these protocols, whereby 
half duplex and full duplex messaging can be provided for in building application 
specific two way messaging and data communications. There is also provided a 
personal computer based mini hub that manages the transmission and reception of 
application specific messages, and broadcast paging messages. The CCAD-NET- 
DCS nano cell base site and combined mini hub create a microcosm data 
commimications system, that combines the unique air interface protocols of the 
present invention with SS7/IS-41 based signaling over space segment, X.25 
frame relay protocols and internet WWW socket protocols over public and 
private data communications networks. 

There is also provided a mesh node DAMA subnetwork gateway, that 
supports complete multi protocol/mode compatibility and conununication; within 
specialized cellular, and PCS application specific analog and digital control 
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channel protocols, DAMA and TDMA VSAT based networks; combined with 
wideband Metroconn high density low mobility networks. That, the present 
invention is the first to create and combine a fully mobile, low density 
applications specific short packet control channel based communications medium 
with a high density low mobility netv/ork, whereby complete co system 
integration is achieved, via an application specific commimications apparatus, an 
MCMS Teleport Hub system, a CCAD-NET-DCS multi-mode base site, CCAD- 
NET-DCS gateway, mini hub base site, a specialized broadband cable television 
network, and a broadband multi system network. 

There is provided a novel use of the generically defined internet based 
mass consumer oriented WEB TV system. In that the present invention provides 
integrates a WEB TV terminal into its means and methods, thus creating a 
CCAD-NET- WEB TV base site configuration; that provides and displays; global 
positioning (GPS) based services such as motor vehicle tracking, motor vehicle 
anti theft, personnel locations, child location, teen watch, FedEx package 
tracking, and other related services. Whereas; there is further provided a graphic 
image menu display that enables a user to locate a motor vehicle, that has a 
CCAD-NET-DCS GPS location communicator that periodically transmits GPS 
longitude and latitude coordinants, via the present inventions cellular, PCS, 
wideband data, and satellites data communications protocols. There is provided a 
centralized geographic mapping display hardware and software means that 
enables a CCAD-NET WEB TV user to access the inventions MCMS Teleport 
Hub, via a CCAD-NET WEB TV equipped television monitor, CCAD-NET- 
WEB TV base site, CCAD-NET-DCS communicator, or a CCAD-NET-WEB TV 
equipped personal digital assistant (PDA); and retrieve a graphic display snap 
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shot still image, of the immediate location of a land based motor vehicle, person 
or object; an aircraft, or water bom craft. This snap shot is actually a still image 
of a moving map display, that depicts the movement pf persons, vehicles and 
objects, in a given city, county, or other geographic location. This snap shot is 
graphically displayed on the inventions CCAD-NET-WEB TV configured 
television monitor, communicator LCD display, or PDA or personal computer 
multi color video display. 

It is another object of the present invention to provide the means and 
apparatus to create a CCAD-Network, that further utilizes broadband cable 
television networks; fiber optic back bones for transporting CCAD-NET-DCS 
network application specific data over; narrow band, broadband and wideband 
fiber optic networks. There is provided a CCAD-NET cable television/broadband 
CATV/MATV base site that communicates with a CCAD-NET-DCS 
communicator, and a specialized CCAD-NET personal digital assistant (PDA), 
that enables multi protocol and multi mode communications via international 
cordless telephone means and methods integrated with the present inventions 
control channel, SS7 network, internet, and satellite narrowband remote access 
application (RAAM) data; via control channel data, physically and logically 
defined; variable burst remote access application data (VBRAAMA^BURST) via; 
specially selected traffic, control, voice channels, wideband data chaimels, 
wideband data; packet/file based on wideband mesh node topology networks, that 
t3^ically enable high density, low mobility voice and data communications. 
There is provided a television set top CCAD-NET-DCS gateway nano base site; 
with multi mode air interface capabilities; for stationary and pedestrian 
communications. The CCAD-NET-DCS gateway nano base site provides a 
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choice of one of many international cordless telephone air interface standards on 
the front end, and direct broadband cable television network with fiber optic data 
transport as backbone/backend. This fiber optic backbone supports CCAD 
RAAM (MICROBURST) short packet data, CCAD-VBRAAMA^BURST 
variable burst packet data and CCAD-NET-DCS wideband data 
(MACROBURST) modes that support large computer file, graphic file, and video 
file transfers over wideband mesh node topology networks, broadband cable 
television networks, master antenna television (MATV), community access 
television (CATV), and other multi-mode fiber optic networks that support 
telecommunications, cable television broadcasting, and broadband data 
communications. 

Additional object and advantages of the present invention will be set forth 
in part in the description which follows, and in part will be obvious from the 
description, or may be learned by practice of the invention. The objects and 
advantages of the invention will be realized and attained by means of the 
elements and combinations particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS 
OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a 
part of the specification, illustrate a preferred embodiment of the invention and, 
together wdth a general description given below and the detailed description of 
the preferred embodiments given below, serve to explain the principles of the 
invention. 
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Fig. 1 is a logical block diagram showing the preferred embodiment of the 
CCAD-NET-DCS reverse messaging protocol according to the invention. 

Fig. 2 is a logical block diagram showing the preferred embodiment of the 
CCAD-NET-DCS forward messaging protocol according to the invention. 

Fig. 3 is a schematic diagram showing the functional CCAD-NET-DCS 
generic base site system, according to the invention. 

Fig. 4 is a schematic diagram showing the fimctional CCAD-NET-DCS 
system in a large worldwide macrocosmic virtual network overlay, according to 
the invention. 

Fig. 5 is a schematic diagram of the CCAD-NET-DCS MCMS-Teleport 
subsystems functional data management elements and generic multi protocol 
base site, according to the invention. 

Fig. 6 is a schematic diagram of the CCAD-NET-DCS multi-utility 
network, according to the invention. 

Fig. 7 is a block diagram of the RAAM packet with C-word according to 
the invention. 

Fig. 8 is a schematic diagram of CCAD-NET-DCS commimicators 
transmitting specialized CCAD-NET-DCS EXRAAM reverse analog control 
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channel data packets, and converting said data packets to satellite network 
compatible messaging, according to the invention. 

Fig. 9 is a schematic diagram of CCAD-NET-DCS conmiunicator 
receiving specialized generic analog control channel forward messaging data 
packets, that have been converted from satellite data communications protocols, 
according to the invention. 

Fig. 10 is block diagram of VSAT/USAT TDMA and A1SS7 protocols, 
according to the invention. 

Fig. 1 1 is block diagram of generic cellular forward analog control 
channel application specific filler messages, according to the invention. 

Fig. 12 is block diagram of generic cellular forward analog global action 
messages, according to the invention. 

Fig. 13 is a block diagram of a specialized ERAAM packet with C-word 
removed, and another H word attached, according to the invention. 

Fig. 14 is a frontal view illustration of the handheld CCAD-NET-DCS 
GPS based, two way messaging personnel management communications 
apparatus, according to the invention. 

Fig. 15 is a schematic of the portable CCAD-NET-DCS base site 
according to the invention. 
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Fig. 16 is an illustration of the mobile CCAD-NET-DCS base site 
according to the invention. 

Fig. 17 is a block diagram of the portable and mobile CCAD-NET-DCS 
base site automatic cellular and PCS carrier and channel detect protocol, 
according to the invention. 

Fig. 18 is an illustration of the CCAD-NET-DCS cellular, cordless 
telephone and broadband/WEB TV multi function nano multi function base site 
and PDA, according to the invention. 

Fig. 19 is a schematic diagram of the CCAD-NET-DCS MCMS Teleport 
Hub system and other essential network elements, according to the invention. 

Fig. 20 is an illustration of the CCAD-NET-DCS base site as VSAT only 
SS7 gateway-node, according to the invention. 

Fig. 21 is a schematic of the CCAD-NET-DCS base site terminal as 
cellular or PCS SS7 gateway-node, according to the invention. 

Fig. 22, is a side view illustration of the CCAD-NET-DCS GPS based, 
two way messaging personal management communications apparatus, according 
to the invention. 
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Fig. 23, depicts the CCAD-NET-DCS multi platfoim mesh node micro 
network, according to the invention. 

Fig. 24, depicts the CCAD-NET-DCS muhi platform mesh node micro 
network muhi pathway backbone, according to the invention. 

Fig. 25, depicts the CCAD-NET-DCS multi protocol PDA, according to 
the invention. 

Fig. 26, depicts the CCAD-NET-DCS TV base site television set as 
messaging medium, according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference wdll now be made in detail to the present preferred 
embodiments of the invention illustrated in the accompanying drawings. In 
describing the preferred embodiments and applications of the present invention, 
specific terminology is employed for the sake of clarity. However, the invention 
is not intended to be limited to the specific teraiinology so selected, and it is 
understood that each specific element includes all technical equivalents which 
operate in a similar maimer to accomplish a similar purpose. 

Accordingly, there is provided a method for bi-directional ceUular, PCS, 
control channel application data and wideband multi-protocol data for internet 
based communications network (CCAD-NET-DCS), in or for a digital or analog 
based wireless cellular, PCS, wideband and satellite communications network 
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where the application specific data capabilities of cellular and PCS forward and 
reverse; analog and digital control channels, digital traffic channels, digital access 
channels, authentication channels, forward p^ing channels, signaling channels, 
fast associated control channels, slow associated control channels, lS-1 36 TDMA 
digital control channels (DCCH), IS-95 CDMA forward and reverse access 
messaging capsules, upbanded TDMA/CDMA digital control channels, PCS 
broadcast control channels (BCCH), GSM 51 multi-frame signaling channels, and 
others; are completely integrated via a specialized MCMS Teleport data 
management hub; that controls and communicates with a unique low density, 
highly mobile application CCAD-NET-DCS base site node, and or control and 
communicates with a unique high density, non mobile application CCAD-NET- 
DCS multi platform base site node, and or communicates and controls v^tfa a 
specialized CCAD-NET-DCS base site node that is capable of supporting mobile 
and stationary cellular and PCS specialized application specific control channel 
communications and specialized non mobile wideband data computer data file 
transfer communications. The present invention can operate within the means and 
methods of DAM A mesh topological intemode conmiunication schemes, and or 
TDMA star topological intemode and master hub commimications scheme; that 
utilizes novel wireline inter signaling protocols, novel broadband copper and fiber 
optic based network protocols, novel cellular, PCS, Wideband Data air interface 
protocols, and novel space segment data protocols created by uniquely designed 
packet assemblers/dissassembler modules located at CCAD-derivative satellite 
hub terminal, VSAT/Cell terminal node, and CCAD-SAT cell base site; whereby 
hardware, firmware and software means provide; synchronous and asynchronous 
data protocols, and protocol conversion procedures, with fixed point and mobile 
satellite; HEO, MEO, LEO, polar orbit, inclined orbit, geosynchronous, bent 
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pipe, transponder, satellite switched data (SSD), DAMA protocols, PAMA circuit 
protocols, CDMA spread spectrum multiple access (SSMA) and amplified analog 
and digital data protocols that utilize satellite 2.5 ms guard bands, authentication 
channels, signaling channels, inter satellite link (ISL) Ka band and opticeil band 
data protocols, and uplink and downlink PAMA, or time shared transponder 
channels. 

Additionally, there is provided a complete integration of cellular, PCS and 
satellite application specific, control channel application data services with a 
specialized space segment derivative of U.S. domestic IS-41C/SS7 56 Kbps, and 
International 64Kbps SS7 land based bi-directional messaging, for public and 
private domestic and international worldwide networks. The present invention 
therefore enables direct landline, internet and or air interface access to application 
provider facilities, whom manage a multitude of application specific services. 

Referring to Fig. 1, the CCAD-NET-DCS conununicator 100 scans the 
cellular, PCS and Wideband data overhead/forward channel fi^quencies assigned 
to each sector and or transceiver radio of the multi sector array CCAD-NET-DCS 
base site that broadcast continuous or intermittent analog or digital overhead filler 
and application specific forward data, for analog busy/idle status (BIS) or digital 
TDMA or CDMA timing or coding access and training bits, and bursts the 
specialized application specific microburst; enhanced remote access application 
message (ERAAM) to the strongest sector channel frequency, being broadcast 
fi'om one of the multiple directional or onmi-directional sector channel antenna 
arrays that are directly connected to the specialized cellular or PCS analog or 
digital radio transceivers, depicted here as sector 1 , 122, sector 2, 123 and sector 
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3, 1 24. Additionally, The base site can also be equipped with a wideband data 
transceiver 121, and antenna array. These components allow the present 
inventions application specific communicators to transmit and receive large 
bandwidth computer data file transfers, or macroburst data. These data files are 
packetized within the same means and methods that the cellular and PCS 
application specific control channel data packets are processed. Additionally, the 
cellular and or PCS sector transceivers can be configured to accept any known 
and planned cellular or PCS analog or digital air interface standard. These same 
sector transceivers can also operate with any known U.S. domestic and 
International assigned terrestrial cellular or PCS radio fi-equency. Once the 
ERAAM packet 532 as depicted in Fig. 13 is received by the selected sector 
transceiver, it is sent via hardware and software means to the CCAD-NET-DCS 
base site multi-processing system 1 17 as depicted in Fig. 8. This particular 
ERAAM packet is designed to operate in accord with the American Mobile 
Phone (AMPS), Total Access Communication System (TAGS) analog cellular 
standard. Referring to Fig. 1, the multi-processor input 144 receives the ERAAM, 
attached a unique sector radio transceiver identification number. Multiple 
ERAAM packets are multiplexed 146, in a time division multiple (TDM) arrival 
scheme. A wide range of TDM multiple access processes are widely known in the 
art, so therefore no further explanation is deemed necessary. The multi-processor 
creates and stores ERAAM packet protocol details and statistics 147, the packet 
analog words, or digital time slots are counted 148 and a stored record is created 
149, that is accessed remotely via landline modem, or via VSAT satellite link. 
Next, the received ERAAM cellular or PCS analog or digital packets are 
converted via firmware and software means to very small aperture 
terminal/technology (VSAT) or ultra small aperture terminal/technology (USAT) 
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air interface/space segment time division multiple access (TDMA) protocol 150, 
with a selected data rate from 300Kbps to 64Kbps. Next, the multiprocessor 
appends the previously extracted and prepared unique sector transceiver I.D. 
number to the prepared VSAT/USAT TDMA packet 151 . The CCAD-SAT- 
DDCN base site software further appends a unique base site identification 
number 1 52 to the user data slot of the VSAT/USAT TDMA data packet 1 90 as 
depicted in Fig. 10. Referring to Fig. 1, the multiprocessor, based on its current 
multi-sector packet load, can create a multi packet batch or bundle 153 via 
CCAD-NET-DCS base site embedded firmware and software means. For 
example, the AMPS version of the CCAD-NET-DCS ERAAM data packet as 
depicted in Fig. 13, contains 336 total bits of, authentication data, 
communications unit identification data, word counters, application specific data, 
application class data and parity. Furthermore, this particular analog packet is 
structured around a 48 bit, seven word block hamming coded analog data format. 
To save satellite space segment capacity, there is provided data packet bundling 
or batching. Referring to Fig. 1 0, the maximum VSAT/USAT TDMA packet size 
is 520 Bytes 161, providing 13.4 TDMA slots 165, with a data throughput rate of 
64 Kbps 163, as. This TDMA packet 190 provides a maximum capacity of 4160 
binary bits of data contained within the information field 534. Therefore 1 1 eight 
word, 336 bit ERAAM data packets can be bundled into one 520 byte 
VSAT/USAT TDMA message, 80 bits for a base site I.D. with eight, four bit 
numbers, and six two four bit sector I.D. numbers, that can be arranged in various 
patterns based on what sector received and processed which packet. Referring to 
Fig. 1, if a multi-word bimdled packet is going to be transmitted in a single 
heretofore mentioned VSAT/USAT TDMA packet, yes 156 send packet bundle, 
and if no 1 55, than a single ERAAM data packet is sent 1 57, firom the 
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multiprocessor to the VSAT High Power Amplifier 154, at a lower data rate, and 
a smaller byte capacity size. The HPA 154 transmits the single packet or packet 
bundle to the satellite 1 59. The satellite relays the packet or packet bundle to the 
MCMS Teleport 160, where it is appropriately processed, and then relayed to the 
appropriate application provider facility FAC 120. 

Referring to Fig. 2, once the application provider facility 120, receives the 
single packet or packet bundle, it is processed in accord with the operational 
parameters established that particular application such as; two way paging, global 
positioning based fleet management, point-of-sales, asset tracking, utility meter 
reading, wide band data computer file transfer, et. al.. The application provider, or 
facilitator prepares via firmware, software and hardware means, a forward 
application specific message to be transmitted; point to point, or point to omni 
point; a application device update conunand, a polling of status message, a trigger 
event, an alpha numeric message to be read by a user, a global broadcast of 
application specific control events, specific user forward message that it is 
transmitted in an interleaved pattern with conventional overhead filler messages, 
and many other message types. When the facilitator 120 sends a forward message 
with request, it is sent via socket connection to the intemet, a dial up to the 
internet, or a closed LAN/WAN network, or by the present inventions 
VSATAJSAT intemet/SS7 gateway, to the MCMS Teleport 300. Once the 
MCMS Teleport receives the forward message, it is scanned, the user or users are 
identified, and the current serving CCAD-NET-DCS base site is identified. Next, 
the MCMS data processing terminals attach an individual CCAD-NET-DCS base 
site node LD. global, cluster, and node code to the forward packet 301 . Another 
available option is to create a complete CCAD-NET-DCS world wide network. 
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regional network, or a geographic service area, rural or urban service area; global 
broadcast message. This message is sent to all VSAT/US AT CCAD-NET-DCS 
base sites, currently serving a particular application specific class, of CCAD- 
NET-DCS communicators, that are currently operating. Another variation of this 
network wide message, is that it can contain anti fraud information such as 
CCAD-NET-DCS base site network global challenge orders, CAVE type 
algorithms SSD utilized in IS-54B, IS-136, and S-95 communicator maintenance 
programs, diagnostic programs, base site diagnostics, VSAT/USAT terminal 
diagnostics and software upgrades. Conversely, these same anti fraud codes and 
routines can be applied to single communicators. Referring to Fig. 2, the MCMS 
Teleport can send a single forward packet to the CCAD-NET-DCS satellite earth 
station (SES) 302, or 303, the MCMS Teleport sends a forward packet bundle to 
the CCAD-NET-DCS SES 304. This packet bundle can contain multiple packets 
for one conmiunicator, or for an application class of communicators, or a group 
of communicators from various classes that need forward messages transmitted 
simultaneously. The CCAD-NET-DCS SES, that is an mtegral component of the 
MCMS Teleport, transmits single packet or packet bundle on the uplink/ outlink 
to the currently serving geosynchronous satellite and selected transponder 305. 
The geo synchronous satellite supports multiple data protocols, data rates, 
provides traveling wave tube amplification (TWTA) and multiple frequencies, 
and receives the single packet or packet bundle on uplink 306 also known as a 
outlink. Upon reception of packet or packet bundle, the satellite typically 
amplifies the received radio signal, and routes the signal with the included packet 
to packet bimdle to the downlink transponder 307. The downlink transponder 
essentially retransmits the outlink signal with the contained packet or packet 
bundle, on a designated downlink transponder frequency, that transmits the 



wo 99/48308 PCT/US99/04638 

34 

packet or packet bundle to a specific CCAD-NET-DCS base site, or to a group of 
base sites in a point to onuii point broadcast means and method 308. The CCAD- 
NET-DCS base site, also known as the CCAD-NET-Earth Station (CES) receives 
the single packet or packet bundle 309. Once the CES receives the packet and or 
packet bundle, the CES processes the received data and converts the f>acket or 
packet bundle into cellular and or PCS application specific data, maintenance 
data, forward messaging, download programming, and other data into multiword, 
or multi firame slot packet form 310. Then, the CES processes and prepares a 
single or multiple packet transmission 311. The CES firmware and software 
means selects one or all sectors available; sector 1 122, sector 2 123, sector 3 124 
at the designated CES, and transmits the single packet or multiple packets to 
designated application specific; multiple communicators, or a single 
communicator 312. The communicator 100 can be connected one of a multiple of 
application specific devices. 

Referring to Fig. 3, an application specific communicator 100b is directly 
connected via software, firmware and hardware means to application specific 
device (ASDEVICE) 532. This ASDEVICE can be a utility electrical, gas meter, 
a security panel installed in a home or business, a motor vehicle anti theft security 
system, a GPS based fleet management system, or the conunimicator is designed 
as a self contained application specific device 100 that has no external device 
attached, such as a cellular or PCS based two way paging communicator, or a 
GPS personal management communicator, or a debit prepay cellular/PCS 
handset, or a GPS based home arrest communicator, or a personal digital assistant 
(PDA) based communicator. The ^plication specific communicator 1 00 can 
operate within a wide range of analog and digital cellular and PCS standards and 
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assigned frequencies from 450 MHz to the 2 GHz range 372. There is provided 
an application specific personal digital assistant (PDA) 554, that transmits, 
receives and processes microburst ERAAM and EXRAAM application specific 
data packets, variable burst remote access application messaging (VBURST) 
packets within conventional cellular, PCS and wide band data networks, or via 
the inventions specialized digital control and traffic channels that an integral 
component of the CCAD-NET-DCS base site. The same PDA 554 can also 
transmit and receive wideband computer data files, large data bit graphic files, 
video image file transfers. Referring to Fig. 25, the CCAD-NET-DCS PDA 554 
is configured to perform many multi mode functions. In this particular example, 
the PDA 554 has a split personality, part cellular or PCS handset 589x it has all 
the conventional controls and display 592. However the entire unit opens up in 
clamshell fashion and reveals that the back of the handset 589y encloses a 
proportionately large liquid crystal display (LCD) 593. The other half or bottom 
of the PDA 554x contains controls that perform the same functions as a computer 
keyboard with additional duplicate cellular or PCS handset controls. The 
functions are well known to those whom practice the art, therefore a detailed 
description is deemed necessary. The LCD display 593, reveals some menu 
driven choices that the PDA can perform upon man machine interface 
intervention or by automatically derived operations via firmware and software 
programming means, exponentially expressed within automatically controlled 
command and status response events. For example this particular PDA is able to 
send and receive Microburst control channel data messaging 561, and extended 
microburst messaging system (EMS) 562, also known as variable burst remote 
access application message (VBURST). This PDA can also send and receive 
wideband data messages 563, also known as Macroburst Application Specific 
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(MAS) messaging system. This PDA is enabled to send and receive CCAD-NET 
TV interface messages and service related instructions; such the inventions 
CCAD-NET- WEB TV GPS location services, and CCAD-NET- WEB two way 
messaging and two way paging/messaging services 587. 

Referring to Fig. 3, the CCAD-NET-DCS base site system or CCAD- 
Earth-Station (CES) 102, can be solar powered with a solar electric photo voltaic 
panel 113, providing the power source. This combined cellular, PCS, wideband 
data and satellite base site, acts as an interface between, cellular and PCS digital 
and analog control channels, specialized application specific control messaging 
protocols, specialized wideband data protocols and fixed satellite terminal, or 
earth station technology; a geo synchronous satellite, or satellites 107, an SS7 
private or public network, and or the internet world wide web 105, the present 
inventions MCMS Teleport Hub 106, and various application provider facilities 
120. The satellite 107, the base site system 102, and the CCAD NET satellite hub 
ground station 1 09, support outlink 373 and return link 374 data rates of 64 Kbps 
in some configurations, and 1 55Mbps in other personal communication network 
inter switching bi directional space segment intercoimections. For example, the 
CCAD-NET-DCS VSAT portion of the base site is in TDMA mode, it is 
commimicating with the present inventions MCMS Teleport Hub 106 on a 
continuous basis, in that it continuously receives a shared outlink 374 via the 
satellite 107. As many as several hundred CCAD-NET-DCS base sites 102 can 
share the same outlink. The CCAD-NET-DCS base site in TDMA mode, 
periodically transmits a retumlink 374 carrier in a bursty means and method in 
pre determined time slots. Retumlink carrier transmissions can be received 
exclusively by a single CCAD-NET-DCS base site, or shared by many base sties. 
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depending on the current traffic load, or load demand. Retumlinks shared by 
multiple CCAD-NET-DCS base sites are accessed using TDMA. Opportunities 
for base site transmissions are divided into specific time intervals and referred to 
as "slots." Referring to Fig. 10, specific slot protocol pattems are fundamental to 
retumlink slot assignment. Its purpose is to coordinate all slots in a firame 538; 
that is, to tell the CCAD-NET-DCS base site in what slots and what types of 
messages they may transmit. In this example, one slot or timing increment 539, 
shown here as 10, contain up to 520 bytes of data 161 in a single burst packet 
190, transmitted at a data throughput rate of 64 KBPS, 163, with 13.4 slots as the 
capacity limits in a frame, as shown in the data rate table 160, Therefore, 13 
CCAD-NET-DCS bases sites can simultaneously burst a 520 byte message 
simultaneously, in one TDMA frame. Slot configuration plan information is 
contained in a consolidated format being utilized by the retumlink data packet 
protocol. A specific and unique collection of slots 538 which occur on a repeating 
basis is referred to as a channel and is defined by a starting slot number 539 and a 
constant increment. Slots are numbered consecutively 538, starting with zero and 
progressing to a predetermined maximum. This maximimi capacity derived from 
a combination, of CCAD-NET-DCS base site data rates, determined by control, 
and wideband channel transceiver or sector capacity. Other determining factors 
depend upon exactly which cellular or PCS analog or digital control protocol is 
used and the physically or logically defined limits of control, traffic and 
wideband data channels that carry each application specific data transfer event. 
As many as 500 slots may occur the period of one retumlink firame 537. A high 
capacity CCAD-NET-DCS base site can be assigned firom one to seven channels 
on the same retumlink. MCMS Teleport Hub size also determines the peak data 
throughput rate of a given event, and how many chaimels it can access or utilizes 
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per event. Some application specific events such as point to multiple protocol 
point delivery of group class messages require more over all system capacity 
than do point to point message event deliveries. The CCAD-NET-DCS 
retumlink data packet is comprised of an application data field 534, the retumlink 
overhead field (ROH) 158, unique packet identification field (UW), equal to 36 
bits 535, the packet preamble 1 59, that has a capacity of 252 bits, and the guard 
band 536 the fills the space between each slot. A retumlink can be divided into 
contention, reserved, and test channels. The increment for all channels on a 
retumlink are identical. All slots are a member of one TDMA VSAT channel. In 
addition, a greater number of CCAD-NET-DCS base sites, can occupy one 
TDMA frame on the return link channel, when lower data throughput rates are 
need in proportion to the particular packet size needs on a per event basis. 

Referring to Fig. 3, the VSAT portion of the CCAD-NET-DCS base site 
transmits data packet bursts, just long enough to transmit a 40 to 520 b3^e packet 
or packet bundle at the configured retumlink 374 data rate. Extended VSAT 
based messages can be segmented by optional CCAD-NET-DCS base site 
software and hardware means, that enable bundled messages and data files to be 
transmitted in a multiple burst format, in the same way as bursty control channel, 
digital access chaimel, authentication channel, signaling channel, and broadcast 
control channel protocols. Therefore the present invention is the first application 
specific data network that creates a total cellular and PCS short packet bi 
directional bursty packet system; combined with a space segment bursty time 
shared packet data system; thus creating a complete, law cost short packet 
application specific data system. The retumlink carrier packet format can be 
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configured to apply SS7/IS-41 type bi directional messaging to space segment 
links, in the same means and method that it is applied to land based networks. 

The CCAD-NET-DCS hub satellite earth station (SES) 109, uses a larger 
3.7 -7.0 meter anteima 108 with layer SSPA power amplifiers or traveling wave 
tube (TWT) high power amplifiers (HPA). With appropriate sized amplifiers and 
antenna, the CCAD-NET-DCS hub can support up to 64 subnetworks with up to 
64 outbound and 384 in bound carriers. This system is totally flexible, and can be 
expanded when needed. Outlink carriers and retumiink carriers can be configured 
to support 128 KBPS with larger aperture hub throughput rates, thus enabling 
larger data file transfers. Referring to Fig. 3, and Fig. 19. In Fig. 3, the outlink 
carrier 373 delivers CCAD-NET-DCS outlink packets from the MCMS Teleport 
Hub 106 to a group of CCAD-NET-DCS base sites 516, 517, 518, 519, and 375. 
Each of these base sites represent different configurations, that in fact deliver 
different packet sizes and data rates per application specific data packet event, 
based upon the bi directional control channel application data packet sizes and 
data rates needed, based upon cellular and PCS transceiver sector sizes, so stated 
in each of the CCAD-NET-DCS base site total capacity and fiinctional variations 
depicted here. The outlink packet messages can contain application specific data, 
CCAD-NET-DCS network management data, test data or software download 
information. Every packet contains a three byte global, cluster and CCAD-NET- 
DCS base site SS7/IS-41 type address. This encode type address which is 
recognized by one or more CCAD-NET-DCS base sites contained within a given 
geographical region that is also defined as a subnetwork. All application specific 
messages, such action messages are packet multiplexed together in bimdles on the 
outlink carrier and CCAD-NET-DCS base site selects only those messages 
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addressed to it, or an application or configitration group of which it is a member. 
Outlinks can be operated from 19.2 Kbps to 128 Kbps. Outlinks are processed in 
the MCMS Teleport Hub 106 by outlink modulators (OM) 553. In addition to 
outbound application specific data packets, outlinks cany wideband data packets 
and play a critical role in the distribution of network timing to each CCAD-NET- 
DCS base site. The clock timing recovered from the outlink is used by the 
CCAD-NET-DCS base site to count information bits within a slot period. 
Individual slot boundaries can be determined by counting a constant number of 
bit incremented times. To improve return link message transport reliability, the 
burst demodulator (BD) 552 software keeps track of reserved retumlink slots and 
for whom they are reserved. This same outlink clock timing generation is used by 
each CCAD-NET-DCS base site system, to control the cellular and PCS forward 
control channel, digital access channel, authentication channel, signaling channel, 
GSM 51 multiframe protocol and other control channel analog and digitally 
defined, for example in Fig. 9, the block code timing of an AMPS IS-553 40 bit 
multi word protocol, designed for FOCC channel channels is controlled by the 
outlink sub fi-ame carrier timing clock increments 544, In Fig. 8, the reverse 
control channel messaging is also fundamentally timed and synchronized by the 
outlink carrier timing clock increment 544, in an indirect way. For example, when 
a CCAD-NET-DCS application communicator 1 00c, lOOd, and lOOe, scans and 
burst an analog or digitally defined data packet, it depends upon the 
synchronization of the analog overhead stream 330 as depicted in Fig. 9, since the 
overhead stream is timed and synchronized by the outlink sub frame carrier 
timing clock increments 544, or its timing and synchronization depends solely on 
TDMA slot timing, or CDMA coded timing that exist in the forward digital 
control channel carrier wave that can be transmitted by the CCAD-NET-DCS 
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base site sector radios. In either case, the master timing and synchronization 
means is governed by the MCMS Teleport Hubs outlink synchronization. The 
occurrence of multiple outlink subframes 554 as depicted in Fig. 10, corresponds 
to a period of time equal to one outlink and retumlink frame. The retumlink 
fi-ame consists of an integer of slots which occur during the period of one outlink 
frame. This number varies depending on the slot size and the retumlink data rate. 
The outlink clock, subframe number, along with the slot size, or used to 
determine the slot number of each slot within the retumlink frame. While slots do 
not occur on the outlink carrier, the duration of outlink subframes is used the 
CCAD-NET-DCS base site to align slot boundaries on the retumlink. 

Referring to Fig. 4, the CCAD-NET-DCS network can be applied and 
deployed on a worldwide bases. For example, there are dozens of geo 
synchronous satellites, represented here by satellite 107b, 107c and 107d. These 
type of satellites serve almost every nation on the face of the earth. For example 
Hughes Satellite Communications model HS-376 C Band and Ku Band geo 
satellite, is available in forty five different versions. Hughes built the first geo 
satellite called Syncom, and it was launched in 1963. Hughes has supplied more 
than 40% of all geo satellites in use today. These satellites typically provide C 
band, Ku band, Ka band, L band and other commimications services, satellites 
are typically three axis stabilized, with an electrical power of 1300 watts provided 
by photo voltaic cell-solar arrays with battery backup. The satellites support Ku 
band and C band television and video services, digital radio, direct broadcast 
satellite (DBS) television services, VSAT and USAT C band, and Ku band data, 
telephony, voice, fax, telex and other related services. Such a satellite Spacenet 
One, launched on June 10, 1984 provided C band ( 3.7 to 6.4 GHz) and Ku band 
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(1 1 .7 to 14.5 GHz) services. This satellite had six C band 72 Mhz wide 
(wideband) channels with vertical polarization, 12 C band 36 Mhz wide 
(narrowband) channels with horizontal polarization^ and six Ku band 72 Mhz 
wide channels with horizontal polarization. These aforementioned satellites are 
perfect to support the present inventions data protocols, processes and procedures 
because of their global ubiquity, robiist conununications protocols, and over all 
reliability. These satellites are perfect for the present inventions low cost and 
highly flexible CCADNETDCS network, that provides the aforementioned 
application specific data services. The inherent stability of these geo synchronous 
communications satellites, combined with the proven stability of conventional 
cellular, PCS, control channel and wideband data communications that provide 
the present inventions ^plication specific data communications, thus creating the 
network, that, will remain vital well into the 21st Century. In feet, while 
comparing the present inventions means and methodology with envisioned PCS 
satellites such as the Iridiimi network, the Teledesic network, Globalstar, the 
American Mobile Satellite Communications network (AMSC), and others. These 
networks, at best will only provide data rates of 5kbps. The networks are based 
upon marginal geo synchronous satellite networks, low earth orbit (LEO), 
medium earth orbit (MEO) and others. These networks envision handheld imits 
that communicate directly with the satellite. However, these units are 
prohibitively expensive, air time and space segment transponder time is costly; 
one to two dollars a minute for voice and data services with rates of only 5kbps. 
In addition, there are no plans to provide low cost application specific mobile and 
stationary communications services. The present invention clearly provides 
profound advantages over these aforementioned services. The CCAD-NET-DCS 
network can provide cellular and PCS data rates up to 28.8 Kbps 372, and 
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wideband data from 64kbps tO 1 55Mbps as depicted in Fig. 3, between a 
plurality of application specific communicators 100c through lOOg and a plurality 
of CC AD-NET-DCS base sites 1 02b through 102h as depicted in Fig. 4. 
Furthermore, the VSAT/USAT terminal portion 103 of the CCAD-NET-DCS 
base site as depicted in Fig. 3» can provide up to 64kbps for application specific 
control channel data packets and 1 55Mbps for wideband computer file transfer 
data transfer on the return link 374. Referring to Fig. 4., the present inventions 
MCMS Teleport operating in the U.S. 106b and the MCMS Teleport operating in 
Asia 106c, can manage millions of application specific forward and reverse 
application specific data packets. The present inventions CC AD-NET-DCS is a 
malleable, and completely flexible application specific data communications 
network., that provides an unlimited number of application specific variations. 
Referring to Fig. 14, there is provided a GPS receiver based personnel location 
communicator 100c. This particular communicator is comprised of conventional 
off-the-shelf cellular and or PCS handset hardware, firmware and software that 
supports analog and or digital control channel bi directional commimications with 
any cellular and PCS networks. Additionally, this same communicator utilizes the 
present inventions modified bi directional application specific analog and digital 
control channel application specific messaging. This communicator 100c 
communicates with a conventional cellular and or PCS base site 101 as depicted 
in Fig. 6., which in turn communicates with the currently serving mobile 
switching center (MSC) 535. Additionally, this same GPS based communicator 
100c commvmicates with the CCAD-NET-DCS base site 102, when traveling 
within the effective footprint range of its cellular and or PCS transceiver radios 
that continually transmit and or periodically transmit specialized CCAD-NET- 
DCS forward analog control channel multi word block data bits or digital TDMA 
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or CDMA multi frames with multi bit slot information that contains specialized 
protocol c^ability indicator (PCI) fields. These bit/fields cause CCAD-NET- 
DCS communicators to scan, train and burst standardized application specific 
data packets. While maintaining standards, these analog or digital packets are 
enhanced or extended in order to provide additional application data in one packet 
or multi frame burst. 

Referring to Fig. 1 1, there is provided specialized overhead or forward 40 
bit words, 3 1 5 and 3 1 6, designed for AMPS and TACS analog and, D-AMPS or 
dual mode analog/digital AMPS and TACS cellular networks. Word 315, depicts 
a standard overhead filler messs^e. Word 316 depicts a modified overhead filler 
word that contains application specific data characters 318, a CCAD-NET-DCS 
network compatible PCI field 327, with a CCAD-NET-DCS over head indicator 
317. The application specific characters 318, are four bit variable characters that 
allow for five character messages that can be designated for application specific 
commimicator class groups, such as the GPS communicator 100c. Additionally, 
the five characters 3 1 8 can contain messages that cause entire class range 
application specific communicators operating within the footprint range of the 
currently serving CCAD-NET-DCS base site 102, to respond to these messages. 
One application example are multiple utility meters that can respond with updated 
electrical load and usage reports, or the overhead messages can cause various 
appliances and other electrical apparatuses to power up or power up or power 
down. The AMPS standard IS-553 for example allows for various orders of 
overhead messages as depicted in the overhead message table 313. There are also 
global action messages allowed in the IS-553 AMPS standard as depicted in the 
global action message table 314. Overhead filler words traditionally perform 
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control channel synchronization. The CCAD-NET-DCS modified filler 
application specific message word 316 transmits application specific commands 
and instructions, while simultaneously maintaining synchronization while being 
continually interleaved with conventional overhead filler messages 3 1 5 within the 
CCAD-NET-DCS application specific overhead message 541. The modified 
overhead stream 541 is either continually transmitted or only transmitted when a 
CCAD-NET-DCS application specific communicator, 100c for example, scans 
and detects CCAD-NET-DCS PCI fields 317 present in the conventional 
overhead message 315, then both the standard overhead filler word 3 1 5 and the 
CCAD-NET-DCS modified application specific data word 316 are recognized by 
the conmiunicator, and the application specific communicator can respond 
accordingly. If the commxmicator is only programmed to read conventional 
overhead filler words, it will ignore this overhead stream entirely. 

Referring to Fig, 12, depicted here are four CCAD-NET-DCS global 
action words that are compatible with AMPS IS-553 standards and TACS 
standards. While conventional global action words exist to perform a rather 
narrow scope of message fimctions, the present invention provides for application 
specific global action words that support point to point forward messaging; that is 
a message sent fi*om the MCMS Teleport to the CCAD-NET-DCS base site via 
satellite network means, that is designated for one application specific 
conmnmicator. The first CCAD-NET-DCS global action word or word one 319 
contains bit fields that indicate to all application specific conununicators specially 
programmed to recognize these words, to expect a message. For example the 
system identification field (SID) 325 indicates to the conununicator that this 
message originates form the CCAD-NET-DCS network, and not firom another 
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conventional cellular or PCS network. The application field 323 instructs the 
application commiinicator that this message is meant for a specific application 
class. If this field is received by an application specific communicator firom 
another class than designated, that in fact it ignores the rest of the message. If in 
fact this particular conmxunicator is from the class so designated, it then prepares 
to read word two 320. Word two contains five variable application specific 
message characters 326 that contain characters that indicate a specific 
communicator l.D. five digit number. In this case for example, the PCI field 327 
instructs the communicator that it in fact can transmit an enhanced remote access 
application message (ERAAM) as depicted in Fig. 13, or an extended remote 
access application message (EXRAAM) as depicted in Fig. 7, or shown in fiiU 
extension; also known as EXRAAM plus (EXRAAM+) for two packet burst. 
Fig. 8, burst one 339 and the second burst 340. Referring to Fig, 12. All four 
words contain an overhead class field 324 that in fact tell the application 
communicator that these words are CCAD-NET-DCS global action words. Word 
three 321 and word four 322, contain five variable character fields, 328 and 329 
respectively. The entire four word message therefore provides a 15 character 
message that can contain GPS receiver instructions, a forward page message, e- 
mail indicators, utility meter remote control, vending machine inventory reports, 
home arrest communicator and associated wrist band status, and a host of many 
other variations on this configuration. In fact, including word one 319, six 
additional words configured like words two through four can be transmitted in 
one packet, therefore providing 30 application characters in one forward 
application specific global action message. 
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Referring to Fig. 14 the CCAD-NET-DCS GPS location services 
communicator 100c provides personnel location and management tools that can 
serve many different application configurations^ related to business, law 
enforcement, home arrest, child protection, teen watch, anti-kidnapping and other 
personal protection and public safety applications. This conmiunicator is 
physically designed to look like a conventional cellular or PCS hand set. 
However it has some radical distinctions. For example Fig. 14 and Fig 22 depicts 
the frontal view and the side view of the CCAD-NET-DCS network GPS location 
services commimicator 100c. This communicator contains a conventional cellular 
or PCS transceiver board 537, that contains specialized firmware and software 
that allows this conununicator to operate on conventional cellular or PCS 
networks, and operate on the present inventions CCAD-NET-DCS network. In 
fact this communicator scheme can operate solely on a conventional cellular, 
PCS, or wideband data network, or solely on the CCAD-NET-DCS network. 
This conununicator also contains a global positioning system (GPS) receive 536, 
a unique embedded GPS antenna 367 moimted in the microphone flip out housing 
369. In this housing is contained some GPS receiver support circuitry 370, a 
microphone 368, and a cable 538 that connects the GPS antenna with the GPS 
receiver 536. This unit also depicts an optional lapel or shoulder mounted GPS 
antenna 539, v^th its plug in connector cable 540. This antenna can be worn by 
law enforcement personnel, home arrest subjects, keep away subjects, various 
medical outpatients, children, teenagers and others needing monitoring and 
applied personal safety precautions. This antenna configuration is practical when 
the communicator is worn on the hip with a provided conunxmicator belt holster. 
This same configuration can be worn by person placed in home arrest programs, 
when provided with a non removable wrist band or leg band 542, that contains a 
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radio transmitter, and transmits signals to an embedded wrist or leg band receiver 
543 mounted inside the communicator. This receiver detects the data codes and 
radio frequencies transmitted from the wrist or leg band that has an effective 
range of about 100 feet. This detection range allows the user to set the 
communicator down, but if he walks more than 100 feet way from the 
communicator, the receiver then no longer detects the signal, and sends violation 
bits, via software and firmware means from the cellular transceiver 537 to the 
closest serving CCAD-NET-DCS base site 102, or conventional cellular or PCS 
base site 101 as depicted in Fig. 6. Referring to Fig. 14, and Fig. 22, the GPS 
communicator also has optional voice service capability, so that the user can 
utilize this conmiunicator for voice calls when operating in a conventional 
cellular or PCS network. There is provided a microphone 365 mounted in the flip 
out housing 368 that is hii^e moimted 364 and movable 336, adjacent to the GPS 
antenna 367 as depicted in Fig. 14 and Fig. 22, and a speaker 362 mounted in the 
main enclosure body in order to support voice services. The communicator key 
pad 355, provides for conventional directory nxmiber dialing, specialized code 
entering, message sending, communicator programming and other related 
functions. There is provided a specialized application specific message menu with 
controls 359 that allow the user to access various messaging choices. Also, there 
is a send button 363 used for conventional cellular and PCS service request, plus 
it is used for various menu driven application specific messaging. A red light 
emitting diode (LED) light indicator is provided 361, that indicates to the user 
when the GPS receiver is correlating a new relative position, and the green LED 
360 that flashes when GPS receiver has completed the new relative position 
correlation. The liquid crystal display (LCD) 356, provides for various messages. 
These messages can display communicator system status, such as battery level 
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and other conventional information. The display can be used to inform the user 
that he has received and alpha numeric message from the present inventions 
specialized forward messaging protocols as heretofore mentioned and depicted in 
Fig. 1 1 and Fig. 12. For example the LCD display reads; "Report Your Position" 
358. The user has just received a forward message from the nearest, currently 
serving CCAD-NET-DCS base site. 

Referring to Fig. 9, in this example the immediate forward message is 
derived from an AMPS or TAGS cellular multi word block message packet, 
based on the 40 bits words heretofore depicted in Fig. 1 1 and Fig. 12. In Fig. 9 
the words are packetized into an overhead stream or global action message 
stream, that contains CCAD-NET-DCS application specific data in each word 
block. This "Report Your Position" message is sent in hexadecimal or binary data 
from, wherein, a coded number is sent via the heretofore mentioned application 
data message. The GPS personal mans^ement communicator 100c receives the 
message and interprets data via firmware and software means, and displays the 
message. Referring to Fig. 1 1 and Fig 12, the user can choose to respond or not 
respond. If he chooses to respond, and he is equipped with the lapel GPS antenna 
539, he simply reaches down and presses the send button 363, and the GPS 
relative location message is sent. If he is not equipped with the optional lapel 
antenna, he then reaches down, pulls the GPS personnel management location 
commimicator 1 00c, opens 366 the flip out GPS antenna housing 369, holds it 
upright, and awaits for a completion of the received GPS satellite code 
correlation. Once the green LED 360 light goes on, he knows the correlation is 
completed and he presses the send button 363. The location request, originated 
from an applications provider. 
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Referring to Fig. 19, the application provider 120, in this case, a personnel 
management company that specializes in tracking people on foot or in motor 
vehicles. The provider or facilitator, needs to locate a particular GPS personnel 
management communicator use 100c. He prepares a forward action message, 
"Report YoiM- Position." This message is sent via internet socket means. There are 
many data protocols and data rates that can be utilized over the internet via socket 
connected and/or frame relay, and therefore well known in the art, therefore 
specific descriptions in this instance are not deemed necessary. The message is 
sent via the internet to the MCMS Teleport 106, which is the master data 
management entity that contains many novel technological hardware, firmware 
and software elements and procedures provided by the present invention. Coupled 
with the CCAD-NET-DCS base site means and method, create a completely 
novel application specific data conmiunications network. For example, in this 
instance the "Report Your Location" message is generically handled by the 
MCMS Teleport Hub as an action message, or a command message, or an 
application specific status report message, or an update command, or other related 
messages. For the sake of brevity, the term action message will be used. The 
action message is sent directly to the MCMS Teleport data management terminal 
network man^ement subsystem 525. Referring to Fig. 5, the network subsystem 
525 is comprised of the data reception and distribution (DRD) terminal 167, the 
graphic interface system/integrated voice location (GIS/FVLS) terminal 591, the 
data decoder (DEC) terminal 168, the comparative data base (CDB) terminal 169 
the CCAD-SAT-home location register or data control reception data base 
(HLR/DCR) 162, the action data base (ADB) terminal 119, the demand assigned 
multiple access (DAMA) master control terminal 544, and the time division 
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multiple access (TDMA) master control terminal 545. These main terminals can 
be any type of computer, that utilizes a viable operating system. Most service 
control point, systems utilize Sim/Sparks Unix 166 based systems. These Unix 
terminals, capture, process and store £dl incoming and out going application 
specific data. When the action message arrives at the MCMS Teleport, it is first 
capture by the DRD terminal 167. The DRD converts all incoming data into a 
Unix 166 based local area network (LAN) protocol. This protocol can be ah 
Ethernet based protocol, or any other efficient LAN based bi directional 
commimications protocol. The DRD then distributes all incoming action 
messages that are configured to adhere to each application provider messaging 
protocol. However each incoming action message must be converted to the 
appropriate CCAD-NET-DCS network MCMS terminal NM-subsystem 525, 
LAN 526, and man-machine interface (MMI) terminal UNIX protocols 525; land 
based SS7/IS-41 node type protocols, and space segment SS7/IS-41 CCAD-NET- 
DCS base site type protocols. The MCMS terminal NM subsystem 525 divides 
and converts application provider protocols into three classifications, socket 
firame relay WWW protocols, space segment SS7/IS-41 bi directional protocols, 
and SS7AS-41 type land based inter network element protocols. The MCMS 
terminal NM subsystem 525 passes application provider action messages through 
the various terminal procedures to the SS7 packet switching subsystem 522 via 
the multiport router 523 to the proper network entry point in the IF subsystem 
521 . Similarly, the SS7 packet switching subsystem 522 and the multiport router 
523, routes messages from each CCAD-NET-DCS base site, 516, 517, 518, 519, 
and 375 for and each currently operating application specific communicator 100c 
through 100 p, and back to the proper application provider 120, utilizing the 
appropriate application provider protocol. The SS7 packet switching subsystem 
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522, and multiport router 523 which are directly controlled by the MCMS 
terminals NM subsystem 525, route the application specific packet to the selected 
EF subsystem 521 port for delivery to the application provider 120. Packet routing 
instructions are determined by the attached addressing information contained 
within the user messages; packet headers, application provider message headers, 
application specific communicator CCAD Identification numbers (CIN) 264, 
CCAD Serial Numbers (CSN) 136, and application class numbers (CAN) 323 
contained within each transmitted cellular/PCS analog or digital control channel 
application data packet, as shown in Fig. 7, and Fig. 12 respectively. 

Referring to Fig. 19, all application provider and application specific 
communicator messages are routed appropriately in accord with dynamic routing 
table data bases, and comparitive location tables provided within the data 
processing procedures of the MCMS terminals NM subsystem 525, and the 
present inventions specially configured home location register, also known as a 
data clearing register (HLR/DCR) 162. The MCMS Terminals NM subsystem 
525 also routes network management messages. The MCMS terminal NM 
subsystem 525 therefore manage all outbound and inbound packet switching, 
graphic location image snap shot files, CCAD-NET-DCS base site VS AT and 
cellular/PCS operations, IF, and satellite/cellular/PCS RF amplification system 
maintenance. The IF subsystem 521 receives all out bound messages that are 
designated to be delivered to an application specific communicator 100c via a 
CCAD-NET-DCS base site 516, 517, 518, 519 or 375. The user class, application 
class and other identification bits contained within packet, along with packet 
length determine which type CCAD-NET-DCS subnetwork the packet is being 
sent too. The IF subsystem 521 consists of satellite communications modems, in 
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various configurations, that convert the MCMS Terminals NM subsystem 525 
messages to, or application specific communicators from there respective 
protocols. There are several configurations of the IF equipment known in the art 
today, in general, it consists it consists of outlink modulators (OM) 553 for 
transmission from the hub to the CCAD-NET-DCS base sites 516, 517, 518, 519 
and 375 via outlink frequencies, and burst demodulators (BD) 5S2 from the 
CC AD-NET-DCS base sites 516, 517, 518, 519 and 375 via retumlink satellite 
frequencies. There is one OM 553 per outlink frequency, and one BD 552 per 
retumlink frequency. The MCMS Terminals NM subnetwork 525 and other 
networking MMl terminals, also instruct the IF subsystem, whether the outbound 
packet is meant for a localized high density low mobility DAMA CCAD-NET- 
DCS subnetwork 546 as shown in Fig. 23, or a world wide TDMA based CCAD- 
NET-DCS master network as shown in Fig. 4. Referring to Fig. 19. The MCMS 
Terminals NM subnetwork 525 also govern the processes and procedures 
controlled by the DAMA master controller terminal 544, and the TDMA master 
controller terminal 545. Whether the CCAD-NET-DCS base site is operating in a 
TDMA star topology subnetwork, or is operating in a DAMA mesh topology 
network, the CCAD-NET-DCS/MCMS Teleport hub 106 is designed with unique 
flexibility in order to provide a DAMA or TDMA based topology as per packet 
event demands, this is a first in the art. Furthermore, the present invention creates 
and provides the first DAMA mesh topology based, high density and low 
mobility configured; satellite, cellular and PCS based multi-protocol, data 
commimications subsystem. 

The present invention provides an incredibly flexible, multi-protocol and 
multi service CCAD-NET-DCS networie. The inventions key means, methods 
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and apparatuses are incorporated in the application specific comnninicators, multi 
application PDAs, its MCMS Teleport Hub, and its many versions of the CCAD- 
NET-DCS base sites; that folly utilize existing cellular and PCS 
teleconununications networks, cordless telephone protocols, satellite networks, 
private and public SS7 networks, public and private broadcom networks, 
wideband data networks such as Metrocom, the internet, WEB TV, caller I.D.; 
networks and apparatuses; thus creating the first folly functional, user friendly; 
virtual application specific data communications network. The present invention 
provides the comer stone that completely integrates a wide range of services, into 
one low cost virtual data communications system. 

For example, referring to Fig. 14, and Fig. 22. The CCAD-NET-DCS 
personal location commimicator 100c, is configured to send and receive the 
present inventions microburst short packet analog or digital control channel 
application data. This communicator can receive the present inventions heretofore 
disclosed unique forward analog and or digital control channel application 
specific messaging. The forward action or command message can be sent fi"om a 
multitude of conventional and unique designed man machine interface 
apparatuses and communications networks. In one scenario, a person can simply 
dial up a messaging service using conventional public switched telephone 
network. In still another scenario, the forward message request can originate fi-om 
the present inventions CCAD-WEB TV television monitor 517, the PDA 554, as 
depicted in Fig. 1 8, and other specially configured apparatuses such as a portable 
personal computer. The message delivery medium can be a cellular based IS-136 
DCCH forward messaging service, an IS-95 CDMA forward messaging service, 
an upbanded CDMA forward messaging service, an upbanded TDMA forward 
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messaging service, or a GSM TDMA forward messaging DCCH service, a mesh 
node wideband data forward messaging service, or a broadcast paging alpha- 
numeric messaging service, and send a message the requests, 'report your 
position.' The forward messaging medium can also be delivered via one of the 
present inventions CCAD-NET-DCS hybrid; cellular, PCS, satellite and 
wideband data network base site configurations. Each one of these conventional, 
and novel forward messaging means can be utilized by the present inventions 
hardware, firmware and software derived methodologies. Once the forward 
message is received by the communicator 100c as depicted in Fig. 14 and Fig. 22, 
the communicator creates a response message contained within an appropriate 
analog or digital, control channel, traffic channel, or wideband data channel data 
packet. 

Referring to Fig. 7, depicted here is a seven data block extended remote 
access application message (EXRAAM) packet 423 designed for AMPS and 
TACS cellular analog and digital networks. Each data word contains user 
identification data, communications unit identification, applications class, packet 
routing instructions, and application specific data. The A word 125 contains the 
NXX and XXXX coded number designated as the CCAD identification number 
CIN. The B word 126, contains the NPA 133 of the CIN number. This three digit 
code 175, acts as the destination point code (DPC). This 175 number is a 
derivative nimiber that is closely related to a conventional telephony area code. 
However, this code does not allows for conventional dialed number PSTN access. 
Therefore, the CIN acts only as an identification and routing number. The 
communicator or PDA cannot be accessed from a conventional landiine 
telephone. The C word contains the eight character CCAD serial number (CSN) 
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136. In some CCAD related applications, this number is used to identify the 
present inventions application specific communicator or personal digital assistant 
(PDA), especially if the communicator is configured for cellular or PCS voice 
service authentication, and authorization. Still in other derivative applications, the 
CIN is solely used for CCAD communicator or PDA identification. In some 
applications the CIN is permanently embedded via hardware and firmware 
means, in the same secure manner as conventional cellular and PCS electronic 
serial numbers (ESN). Therefore the CIN can serve a dual purpose of 
identification and routing within the CCAD-NET-DCS network. This EXRAAM 
packet provides for up to four words of application specific user or status 
response data. This dual mode packet can operate in conventional cellular or PCS 
networks, or operate with CCAD-NET-DCS base sites that are configured to 
operate within AMPS or TACS analog or dual mode analog/digital networks such 
as IS- 136 TDMA, and IS-95 CDMA. Some conventional networks allow for only 
two information words to be transmitted, received and processed, and other 
conventional networks allow for up to four user information words to be 
transmitted, received and processed in one event burst. In the example provided 
here, the H[l] word 131 contains seven user information characters and one 
specialized routing character 138. Conventional cellular and PCS utilize a 
procedures called remote feature access. Within the IS-41 guidelines, there is a 
provision for this specialized access. The means and methods of the remote 
feature access procedures are well known to those whom practice the art, so 
specific references to this conventional procedure are omitted. Broadly, the 
remote feature access causes specialized routing to occur when the currently 
serving mobile switching center (MSC), receives an origination packet; which is 
indicated by the order qualifier code ORDQ 134, and the order code ORDER 
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135, containing digits that indicate a remote feature access. When ever there is a ' 
*' which equals the hexadecimal character A or which equals the 
hexadecimal character C in the first digit 1 38 of the first word 131 of the called 
address; remote feature access procedures are activated by the MSC number 
translation tables. The MSC then examines the 175 NPA 133 of the B word 126, 
which indicates that this packet belongs to a designated global, cluster and node 
address located within a given private or public SS7 network. In this case, the 
DPC/NPA causes the packet 423 to be routed to the present inventions MCMS 
Teleport Hub home location register or data clearing register (HLR/DCR) 162, as 
shown in Fig. 5 and Fig, 19. The HLR/DCR is a service connection control point 
(SCCP) with its own unique global, cluster and node address; such as 227-199- 
255. The currently serving MSC therefore translates the ten digit number; 175- 
421-1551 to 227-199-255 for SS7 routing purposes. Referring to Fig. 7, the H[l] 
word 131, H[2] word 132, H[3] word 123, and H[4] word 124 contains two way 
paging/messaging data and global positioning system (GPS) relative positioning 
data. For example in the H[l] word 131 and H[2] word 132 two way paging or 
messaging data consists of the caller return ten digit telephone directory number 
which is comprised of the NPA or area code 425, the NXX or o£5ce code 140, 
XXXX or node code 122. There is also provided a pre determined and stored 
voice message or text message number 424. When this portion of the EXRAAM 
packet is received by the present inventions MCMS Teleport Hub, various 
processes and procedures occur. The EXRAAM packet is one of many data 
packet variations provided by the invention that fall under the microburst short 
packet data messaging category. Since this packet has been transmitted to, and 
processed by a conventional cellular or PCS network, the routing of this packet 
occurs in the following manner. Referring to Fig. 6, the personal management 
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communicator 100c is configured to transmit two way paging or messaging data 
and GPS location data. Furthermore this communicator 100c can operate solely 
with the inventions CC AD-NET-DCS base site 102 and other virtual network 
elements, or it can operate with a conventional cellular or PCS base site 101, and 
mobile switching center (MSC) 535. As heretofore described, the EXRAAM 
packet as depicted in Fig. 7 and ERAAM packet depicted in Fig. 1 3, can operate 
in a conventional cellular or PCS network, or these packets can be recognized and 
processed by the inventions CCAD-NET-DCS base site configurations, and 
MCMS Teleport Hub without the need of processing and routing the packets 
through a conventional cellular or PCS MSC. Referring to Fig. 8, specialized 
large capacity EXRAAM packets; designated as the first burst 339, and the 
second burst 340 in this depiction, can be utilized only by the inventions CCAD- 
NET-DCS virtual network, in that these packets will not operate in a conventional 
cellular or PCS network. The first burst 339, contains an A, B, C word, with an 
additional six H words. This packet provides a total of 192 bits, thus creating 48 
characters of application specific data. The second burst 340 consists of one I.D. 
word that contains a C word derivative that does not contain the CSN but uses the 
CIN; 175-421-1551 for example as the routing and packet identification means, 
as depicted in Fig. 7, 127. Referring to Fig. 8, there is provided seven additional 
H words that contains 224 bits 224 bits, thus creating 56 four bit application 
specific characters. By combining the first and second burst, and utilizing both 
burst as one event, the invention provides 418 bits, thus creating a total of 104 
application specific four bit characters. The CCAD-NET-DCS communicators, 
100c, lOOd and lOOe for example are configured to process and transmit the two 
burst scheme. Each one of these communicators or created to provide different 
application specific sendees. 
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Referring to Fig. 6, this depiction shows the CCAD-NET-DCS network. 
The personal management communicator 100c can transmits packets to a 
conventional cellular or PCS base site 101 or to the CC AD-NET-DCS base site 
102, when using the microburst class of EXRAAM and ERAAM packets. When 
utilizing a conventional cellular and PCS network, the following processes and 
procedures transpire. Referring to Fig. 7, when the EXRAAM packet 423 is 
transmitted to the nearest serving conventional cellular or PCS base site 101 as 
depicted in Fig. 6, it is received by the base site, recognized and relayed to the 
currently serving cellular or PCS MSC 535. Once the MSCs number translation 
tables complete the heretofore described procedure, it is relayed to the inventions 
MCMS Teleport Hub 106, via the currently serving SS7 network 262. The packet 
is converted to SS7 compatible TCAP and mobile application part (MAP) inter- 
signaling protocols by the MSC 535, relayed to the nearest serving signaling 
transfer point (STP) 109. The STP is a dynamically managed receiving, routing, 
and data packet transfix medium, that is an essential SS7 network element. STPs 
are placed and arranged in a mesh node topology, that allows for multiple SS7 
link transfer from one STP to another, or from a service connection control point 
(SCCP) to many STPs, or from one STP to many SCCPs or service switching 
points (SSP). An SSP is the SS7 compatible signaling processing node that is 
typically adjacent to an operating MSC. For example, if one multiple link STPs 
capacity is saturated at the moment a packet is sent from an SSP, then the packet 
is routed to the next closest serving STP, and the packet then is fiirther routed to 
multiple STPs until it reaches the inventions MCMS Teleport Hub 106 via the 
currently serving SS7 network 262. The packet is received at the MCMS Teleport 
Hub 106, various data management processes and protocol logical procedures 
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apply. Referring to Fig. 5, the two way messaging part of the packet, that is 
contained in H[l] word 131 and H[2] word 132 as depicted in Fig. 7. In this 
instance, the two words contain a directory number that a landline telephone or 
mobile phone user dialed, and entered his ten digit directory number. The area 
code or NPA '408' 425, contained in H[2] word 132. The NXX or office code 
140 number '469' and the XXXX or node code 122 '4201 Referring to Fig. 14, 
when the page is sent from the currently serving cellular or PCS network, the 
present inventions CCAD-NET-DCS virtual network, or a conventional broadcast 
paging network, or a IS-136 DCCH compatible cellular network, or an IS-95 
CDMA forward messaging network, or a GSM TDMA DCCH/BCCH compatible 
network or an upbanded 2Ghz TDMA PCS network, or an upbanded 2Ghz 
CDMA network; a numeric message appears 'Message: 408-469-4201, 358b that 
is similar to a conventional pager display 356b that can also appear on the LCD 
display of the personnel management communicator 100c. Then the user can 
choose to send a two way messaging response or not. If in fact the user chooses to 
respond the page, he simply scrolls the menu keys 359, selects a pre determined 
message, such as message '4' 424 contained in this H[23 word 1 32 as depicted in 
Fig. 7, enters his personal identification number (PIN) 139, and presses the send 
button 363. Referring to Fig. 5, when the application specific packet arrives, it 
first is intercepted by the data reception and distribution terminal (DRD) 1 67, that 
is an integral element of the MCMS network management subsystem 525 as 
depicted in Fig. 5, and Fig 1 9. The two way paging/messaging response 
procedure is comprised of a series of programmed protocol events. When the 
personal management communicator user, initially establishes two way 
messaging and GPS services utilizing the present invention a number of 
important options are available. First of all, one option that the invention provides 
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is automatic integrated voice response services. Within the context of this 
protocol, the return message that contains the messaging callers ten digit 
directory number, is sent from the DRD 1 67 to other MCMS terminals, processed 
accordingly and sent to the IVR system that has stored numerous voice responses 
that were initially entered dynamically by the user, from a conventional landline 
telephone. Message Four for example, contains a digitally recorded voice 
response that says, "'I am tied up the rest of the day, and I cannot respond until 
after work hours/' The IVR, dials the number 408-469-4201, and if the message 
caller picks up the phone, he will hear this aforementioned message in the form of 
the personnel management communicator user's voice. In addition, if the user 
wants CCAD-NET-DCS TV messaging services, the CCAD-NET-TV protocol 
causes the exact same message to be stored in the CCAD-NET-TV 
intemet/broadcom server data base 612, and then forwarded automatically or via 
manual command to a CCAD-NET point of presence net return pathways 613. 
This data base is an important derivative of a conventional e-mail system, that has 
automatic e-mail indicators. If the CCAD-NET-TV monitor is turned on, a 
message appears that says you have a message. If the messaging caller is viewing 
the monitor screen, and is watching a conventional TV program, the monitor 
emits a beeping tone, and displays a message waiting indicator. The CCAD-NET- 
TV monitor is essentially a simpler form of a personal computer that is 
manufactured in the form of a television monitor. This unit provides all the 
conventional TV programming choices plus limited internet or broadcom network 
access. As long as the computer component portion of the CCAD-NET-TV 
monitor is powered on it will store all CCAD-NET-TV messaging waiting 
indicators, even if the monitor portion is turned off. Referring to Fig. 26, as soon 
as the monitor 571d is power up, the CCAD-NET-TV network access console 
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583, will cause the message 610 to appear on the screen 594b. If the monitor 
517d and the console 583 is also not powered, the message will have to be 
retrieved manually, in the same way conventional e-mail is retrieved. 
Conventional WEB TV type consoles ofifer a plethora of features and services, 
such as; telephone management, TV and VCR control, internet access, and 
interactive TV services. The telephone management system can turn the TV 
portion into a fax machine, conference phone, caller I.D. system, digital 
answering machine or on-screen telephone directory. These systems offer catalog 
shopping, home banking and access to data bases such as the Yellow Pages. 
These units have credit card readers for on-line purchases. These consoles have 
16 bit stereo, 100 to 200 Mhz Pentium computer chip power with 32 to 64 bit 
RAM. Some have 64 bit RISC processors also. The invention is the first to 
provide two messaging/paging services, location services, snap shot displays of 
computer generated mapping that shows where people, motor vehicles and 
FEDEX packages are located, and wireless services interfaced with the inventions 
nano base site; interfaces with the CCAD-NET TV console. The invention also 
provides for message delivery via fiber optic or copper based broadcom networks, 
in the same means and methods as heretofore described. Referring to Fig. 19, the 
MCMS network management subsystem 525, is also interconnected with any 
broadcom network that provides a wide range of communications services. Cable 
television services, broadband telephony, bi directional data, CCAD-NET 
application specific data between the inventions base sites, and CCAD-NET TV 
smart data services can all be provided. Referring to Fig. 6, the MCMS Teleport 
Hub 106 can operate a broadcom cable television network headend 584. A cable 
head end is typically comprised of primary broadcom amplifiers, modulators, 
demodulators, splitters, copper-to-fiber converters and other conventional 
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broadcom equipment. However, the invention provides a specialized headend that 
transmits on a defined set of broadcom channels, and subchannels much in the 
same way as video text services are delivered, closed captioning, and other value 
added services. For example, the present invention can deliver messaging to cable 
TV subscribers in multiple ways. One way is to use the same messaging transport 
medium that conventional cable TV operators \ise to deliver pay-per-view 
authorization data to cable TV set top boxes. Each cable TV set top box as a 
unique user address code. When a conventional pay-per-view authorization is 
sent, the program activation code is always accompanied by the individual set top 
box code. When a code is sent, it is transmitted in a global means and method. 
This global action sends the authorization throughout the entire network, however 
only one set top box will recognize the code. The invention provides the means of 
sending the same heretofore described message response to a specially configured 
set top box, that recognizes the same code, but all processes and causes the 
message 610 to be displayed in text form as depicted in Fig. 26. The same 
message can be sent to the CCAD-NET TV console 583 by any central office 
telephone network switching office, via caller I.D. means and methods. 
Conventional WEB TV consoles offer hands free caller I.D. services. The 
invention extends this feature to include alpha numeric messaging, that originated 
from one of the invention application specific communicators and PDA. When a 
calling party's number is sent to a designated telephone instrument that has the 
capability of displaying the calling party's telephone number. In the same way a 
single cable TV set top box recognizes pay-per-view authorization and the 
inventions broadcom messaging, a caller I.D. display can also display the same 
message 610 as shown in Fig. 26. The invention provides the means and method 
of attaching this message to a landline dialed number string. The inventions 
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MCMS Teleport Hub supports caller LD forwarding on PSTN and broadcom 
telephony networks. The dialed number acts as the 'Trojan Horse' for the 
contained message. The CCAD-NET TV console contains hardware, firmware 
and software means that causes the console to operate like a telephone instrument 
with caller LD. display capabiUties. However, instead of displaying the dialing 
party's telephone number and the contained application message 610 on a 
telephone instrument LCD display, the message is displayed on the CCAD-NET 
TV monitor. The CCADNET TV console 583 is also a derivative telephone 
receiver with an RJ-1 1 type plug interface that connects directly to any 
conventional telephone network. In addition, the console can receive caller LD. 
information via broadcom and landline telephony networks. These types of 
networks tend to be prevalent in developing Third World Nations. These 
networks can provide many different types of services using one broad based 
signaling transmission source. These multi service networks are comprised of 
fiber optic backbones and fiber optic feeds and/or coaxial copper cable feeds to 
individual dwellings. The invention can operate with complete flexibility. 
Furthermore, the present inventions broadband configured CCAD-NET-DCS 
base site can provide wireless services to local areas utilizing cellular and PCS 
analog and/or digital control channel application data. 

Referring to Fig 6, the broadband configured CCAD-NET-DCS base site 
555 acts as the firont end air interface medium. The base site fiirther acts as a 
multi service convergence point 586. The broadband multi services network 568 
acts as the data multi service communications transport medium 585 that delivers 
the bi directional data to the MCMS Teleport Hub 106, and the MCMS network 
management subsystem 525, with the specialized cable headend 584 acting as 
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data processing convergence point on the back end. All the heretofore mentioned 
systems and services can operate independently, and completely separate from 
other conventional cellular, PCS and/ or satellite networks. The base site SS5 can 
be configured to deliver these same services in the form of Microburst data, 
Vburst data, or Macroburst data. The base site will support any designated 
communicator such as the personnel management communicator 100c that uses 
Microburst and Vburst data protocols, and the CCAD PDA 554 that uses 
Microburst, Vburst and Macroburst bi directional data protocols. The PDA 554 
also may operate in conventional cellular and PCS network base sites 101, mobile 
switching centers (MSG) 535, and SS7 networks 262, in the aforementioned 
means and methodology. The PDA can be configured to transmit and receive 
Microburst 56 1 , Vburst 562, utilizing from 450 Mhz to 2Ghz cellular and PCS 
frequencies 372 that transport the inventions control channel application data 
analog and digital protocols through conventional networks and the inventions 
broadcom, internet, wideband data, and specialized satellite network. Referring to 
Fig. 18, the broadband configured CCAD-NET-DCS base site, acts as a CCAD- 
NET gateway 555b. This gateway provides a low powered air interface medium 
on the front end via the gateway, and a broadband or internet gateway on the back 
end 570. The base site/gateway 555b supports all of the present inventions analog 
and digital control channel and digital access channel, and digital traffic channel 
application specific data protocols. The base site/gateway 55b also supports 
various high density and low mobility cordless telephone standards. The 
standards 573 include Digital European Cordless Telephone (DECT), Cordless 
Telephone Zero (CTO), Cordless Telephone One (CTl), Cordless Telephone One 
plus (CT1+), Cordless Telephone Two (CT2), Cordless Telephone Two plus 
(CT2+) Personal Handy phone System (PHS), Digital Cordless System 1800 
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(DCS 1800), and Japanese Cordless Telephone (JCT). These standards represent a 
complete picture of the FDD and TDD based cordless telephone system available 
in the world today. The invention provides specialized bi directional analog and 
digital; application specific data protocols. CCAD-NET-DCS communicators and 
PDAs can be configxu'ed to communicate the inventions specialized CCAD-NET 
data protocols, within the prescribed operational guidelines of domestic and 
international cordless telephone standards. 

Referring to Fig. 13, depicted here is an example of another Microburst 
class of short packet data; the enhanced remote access application message 
(ERAAM) packet 533. The major difference between the aforementioned 
EXRAAM and ERAAM packet is that the C word is omitted, and an additional 
application specific data word is added. This configuration allows for additional 
application specific data to be transmitted into conventional cellular and PCS 
networks vrithout the necessity of modifying any of the essential network 
elements, such as MSCs and conventional base sites. The ERAAM packet is fully 
conforms with, IS-553, IS-136, IS-95 and 18-41/ SS7 ANSI standards. This 
packet utilizes the GIN 264 and 1 33 as the sole means of user and communicator 
unit identification, and for CCAD-NET-DCS network routing. Various CCAD- 
NET-DCS application specific data communicators have permanently embedded 
CIN numbers, much is the same way that conventional electronic serial (ESN) are 
embedded in cellular and PCS communicators and handsets. Because 
conventional cellular and PCS network mobile switching center (MSC) 
translation tables data bases processes data in certain hierarchical means and 
methods, the ERAAM data words are specially arranged to completely conform 
to this hierarchical protocol. When the ERAAM packet is analyzed at the MSC, 
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the translation tables data process means and method zdways examines the first 
digit 342 of the H[l] ERAAM word 131. If it is a star or symbol which 
represents hexadecimal A and C respectively. Then translation tables examine the 
embedded CIN 264 and 133, located in the A word 125 and B word 126. When 
the ERAAM packet 533 arrives at inventions MCMS network management 
subsystem 525 as depicted in Fig. 5, the packet words are examined, processed 
and routed to various network subsystem terminals for appropriate deciphering, 
application specific data base updating, currently serving network system; user 
location updating, data storage, and application specific provider routing. 
Referring to Fig. 13, the ERAAM packet is analyzed is the following sequence. 
The A word 125, and B word 126 is examines for routing information, 
application specific class identification and application specific class data base 
location. In this instanced, this packet contains global positioning system (GPS) 
longitude, latitude, Greenwich Meantime data(GMT), altitude and other 
information. Next the H[l] ERAAM word 1, 13I,H[21 ERAAM word 2, and 
H[3] ERAAM word 3, 123 are examined. Contained within the application 
specific data spaces of these three words are longitude coordinance minutes 343, 
seconds 348 and milliseconds 347 contained in the H[l] ERAAM word 1,131, 
latitude coordinance minutes 349, seconds 616, milliseconds 617, and 
microseconds 618, contained in the H[2] ERAAM word 2, 132b. The H[3] 
ERAAM word 3, 123, contain differential GPS data 344, other GPS related data 
345 and 346. These five words comprised the primary ERAAM packet. This five 
word packet 533b, is used for cellular and PCS networks that are configured for 
16 digit dialing only. In cellular and PCS networks that are configured for 28 and 
32 digit dialing, the H[4] ERAAM word 4, 124b and H[5] ERAAM word 5, 341 
is added to the standard ERAAM packet, thus creating an ERAAM plus data 
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packet 350. Contained within these packets are two way paging or return 
messaging data. These numbers 352, 351, 353 and 354 represent specialized 
formatting for the heretofore mentioned pre-programmed or 'canned' paging 
response, and messaging caller directory numbers. 

Referring to Fig. 7 the EXRAAM packet 423, also contains longitude and 
latitude data, 143, 160, 141 and 142 contained in the H[3] EXRAAM WORD 2, 
123, AND H[4] EXRAAM WORD 4, 124. The complete EXRAAM packet 423 
contains both two way messaging and GPS data. This packet can be transmitted 
from application specific communicators that are configured with a broadcast 
pager receivers, or the software means for providing IS-136 TDMA DCCH 
forward messaging, or IS-95 CDMA Forward messaging, wideband data 
messaging. 

The inventions MCMS Teleport Hub manages GPS data sent from all 
CCAD-NET-DCS application specific communicators. The same multi 
processing and multi delivery procedures apply for GPS related Microburst 
packets; RAAM, ERAAM, ERAAM+ and EXRAAM, Vburst packets; traffic 
channel data burst packets, and Macroburst packets; formatted packet data, and 
computer file data packets. 

Referring to Fig. 14, Fig. 18, and Fig. 25. The personnel management 
communicator 100c depicted in Fig. 14, and the PDA 554 depicted in Fig. 18, and 
Fig. 25 are configured to collect, process and transmit complete global 
positioning (GPS) data utilizing specialized Microburst, Vburst, and Macroburst 
protocols. These application specific protocols can operate within cellular, PCS, 
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mobile satellite, wideband data and cordless telephone FDD and TDD air 
interface frequencies and protocol standards. Referring to Fig. 7, and Fig. 13, the 
EXRAAM packet 423, and ERAAM packet 533 are but two examples of the 
inventions application specific air interface protocols designed for conventional 
AMPS and TAGS cellular networks. These same protocols will operate with the 
inventions cellular, PCS, wideband data and satellite compatible base sites. When 
an application packet containing GPS data and or other location based data is 
transmitted from an application specific stationary or mobile communicator and 
or PDA communicator, and processed through a conventional network or the 
inventions CCAD-NET-DCS virtual network, the same packet processing and 
packet delivery procedures apply. 

Referring to Fig. 5, and Fig. 1 9, when the MCMS terminals network 
management subsystem 525 receive any one of the invention GPS or other 
location based packet data, its management, processing and delivery to 
designated application providers and direct delivery to users is accomplished by 
the foUovsdng means and methods. In Fig. S, a generic multi-tasking, multi- 
protocol base site 545 designed for use vsdth internet, broadcom networks is 
depicted. The CC AD-NET-DCS vutual network 582 in terms of landline bi 
directional signaling, can support a wide range of internet, broadcom, and PSTN 
inter and intra node protocols. These protocols includes but are not limited to; 
asynchronous transfer mode (ATM) 578, SS7 56 Kbps and 64 Kbps 262, inter 
services digital network (ISDN) 575, local area network (LAN) protocols 576, 
X.25 packet 526 protocols. Each can transport bi directional Microburst 581, 
Vburst 580, and Macroburst 579 data. 
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Referring to Fig. 18, the invention provides numerous means and methods 
of delivering GPS location data to, application provides such as; motor vehicle 
management facilities, personnel management facilities, package tracking, 911 
emergency location services, home arrest and other custodial tracking providers. 
The invention is designed to deliver GPS data to personal computers that are 
connected to private networks, satellite based internet , land based internet 105 or 
broadcom networks 572 that have resident moving map software. This software 
provides real time visual tracking of persons and objects moving down a given 
street or highway. These methods work great for business users, and even a 
private individual can purchase a personal computer, expensive mapping 
software, and track his motor vehicles, family members, pets and other persons 
and objects. However this approach is expensive for the consumer, and difficult 
for the average person to embrace its functionality. The present invention 
provides an elegant solution for this problem. 

Referring to Fig. 1 8, when the inventions GPS data packet arrives at the 
MCMS network management subsystem 525; DRD terminal 167, it distributes 
the data to the appropriate data base. The GPS data packet can originate from 
personal management communicator 100c, or the inventions PDA 554. The GPS 
data packet can be received by the inventions cell/sat CCAD-NET-DCS base site 
102, relayed to geo synchronous satellite 107, and relayed to the CCAD satellite 
earth station (SES) 109. Referring to Fig. 19. The SES 109 processes the packet 
at the RF subsystem 520, relays the packet to Intermediate Frequency (IF) 
subsystem 521. The IF subsystem determines whether the GPS packet originated 
from a CCAD-NET-DCS base site 102 that is operating in a DAMA topology 
network or a TDMA star topology network. The GPS packet is therefore sent to 
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either the DAMA master control system 544, or the TDMA master control system 
545. The GPS packet is sent from either master control to inventions network 
management subsystem 525 via the MCMS Teleport Hub 106 LAN system 526. 
The inventions GPS packet can also originate from a conventional cellular or 
PCS network, represented here by a conventional cellular or PCS base site 1 01 
and mobile switching center (MSC) 535 located in New York City. For example, 
this conventional network might by operated by Bell Atlantic Nynex, Airtouch 
Conrmnunications, or any other large, medium or small cellular or PCS carrier. 
The GPS packet is then relayed to the MCMS Teleport Hub 106 via SS7 network 
262, SS7 STPs 109, and the inventions co-located application specific STP 237. 
The STP 237 that relays the GPS packet to the multi protocol, multi-port router 
523. The router then relays the GPS packet to the DRD 167 for further 
processing. 

The GPS packet can be relayed to the MCMS Teleport Hub 106 from 
another network point of origin. Referring to Fig. 23. Depicted here is a 
representation of the inventions hybrid mesh topology node/star topology node 
network 546 (HMS). This network supports; all Microbxirst, Vburst and 
Macroburst data packet protocols. Each one of the base site nodes *a' through 'o' 
support the inventions PDA 554, and all the inventions application specific 
stationary or mobile communicators 549. For example, if a mobile based GPS 
conmiunicator travels in this network and transmits to node 'm,' node 'm' then 
relays the GPS packet to all other nodes depicted here, via the inventions 
modified inter node communications protocol, that confomis to cellular and PCS 
standards or is compatible vAth inventions wide band data or Macroburst inter 
node protocol . The GPS packet via relay means ends being received by a CCAD- 
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NET-DCS gateway 545b, that is interfaced via hardware, firmware and soitware 
means to one of the nodes, in this example node 'o' of the inventions HMS 
network 546. The gateway 545b provides access to the internet 105 or private 
network 626 via TCP/IP Socket 527 protocols. The gateway 545b can be 
configured to send the GPS packet to the MCMS Teleport Hun 106 where it is 
processed in accord with the heretofore mentioned processes and procedures. The 
GPS data packet can originate from the inventions PDA 554 and is processed in 
essentially the same manner. The inventions HMS network can be manage by a 
CC AD-NET-DCS Mini Hub 543. This mini hub maintains authentication data 
bases, counts data packets, and controls packet routing. For example, an 
application specific communicator 549 can transmit a packet to a PDA 554, 
without the need of the transaction being sent to and managed by the MCMS 
Teleport Hub 106. The mini hub 543 can communicate with the MCMS Teleport 
Hub 106 via the inventions VSAT 103, or internet link 544, and directly process 
the inventions data firom a separate gateway 545b, or a co-located cell, PCS or 
wideband data cell 542. The Gateway 543 is controlled by the MCMS Teleport 
Hub 106. Periodically, the MCMS Teleport Hub 106 transmits mini hub 
maintenance programs, packet count polls, authentication and user accoimt status 
updates, and other data. The use of the mini hub saves MCMS Teleport Hub data 
processing and management capacity, VSAT satellite space segment time, and 
internet capacity. The mini hub 543, also transmits packets sent fi-om PDAs 554 
and application specific communicators 549, that are intended for other PDA and 
commimicators operating in other HMS networks, conventional cellular and PCS 
networks, and CCAD-NET-DCS base site elements that are operating in remote 
areas and controlled by the inventions heretofore mentioned VSAT systems. The 
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mini hub 543 also receives packet sent irom PDAs and communicators operating 
in those distant networks. 

Referring to Fig. 6, a specialized nano communications system can 
operated in a conunercial passenger jet liner S09, or an ocean going ship 510. A 
nano base site 51 lj» application specific communicator lOOj and a PDA 554j can 
operate in a specialized means and method, can operate on a conmiercial jet liner. 
A user may want to communicate to another user, or an applications provider 
located on the ground. If so the invention provides for cellular, PCS or mobile 
satellite data protocols that will operate on conventional Airphone cellular or PCS 
frequencies that are allocated by the FCC. The control channel, and digital access 
channel frequencies are used by cellular and PCS networks to communicate with 
jet liners. The processes and procedures of Airphone communications techniques 
will known to those whom practice the art, therefore detailed descriptions are not 
necessary. The invention provides for means and method of utilizing Airphone 
cellular and PCS networks for the bi directional transmission of Microburst, 
Vburst and Macroburst data packets on Airphone cellular and PCS networks. The 
present invention can provide application specific terrorist deterrents, and 
prevention methods and means. The invention can provide effective anti bombing 
means and methods. Because the present inventions data protocols adhere to 
conventional cellular, PCS, and mobile satellite protocols; imconventioneil- 
emergency data packet transmissions will not be detected and deciphered by 
terrorist groups, for the conventional operations of Airphone cellular and PCS 
networks require constant control channel and digital access channel 
authentication and maintenance routines. The inventions emergency protocols can 
be easily hidden in seemingly conventional analog and digital control channel and 
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digital access channel be directional protocols. Additionally, the present 
inventions security related and anti-terrorist application communication systems 
that are installed in commercial jetliners, and military aircraft can be activated 
and controlled by law enforcement personnel, imdetected by hostile forces. The 
Airphone network can be configured to support all the present invention 
application specific conununications in much the same way a conventional 
cellular and PCS networks are configured. 

The invention provides unique application specific services for the Livery 
Industry, in that a nano base site 511k, PDA 554K and application specific 
communicator 100k can be installed in a limousine 630. This system provides 
everything fi-om the inventions debit prepay voice and data services, to GPS 
tracking services, and motor vehicle anti-theft systems. The invention can also 
provide imique anti-kidnapping and personnel protection services using GPS and 
other relative location systems. 

The invention provides for unique Maritime application specific uses, in 
the same way it provides for air craft. An ocean going ship can be configured to 
utilize a nano base site 51 Ih, a mini hub 543b and PDA 554h and application 
specific communicator lOOh. This system can be configured to support the 
heretofore mentioned commercial application specific commimicator and PDA 
conununications. The ship can also send GPS packet data, via inventions mobile 
and Maritime satellite protocols, such as INMARSAT, Teledesic, Iridium, 
Globalstar, and AMSC satellite networks. The inventions Maritime applications 
include but are not limited to offshore anti piracy, ship container status and 
tracking services, ships personnel management and location means. Additionally, 
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the inventions Maritime mini hub 543b system can be used aboard ship, in the 
same way it is used by the inventions HMS network. 

For example a GPS packet or other application specific packets need to be 
delivered immediately from the inventions Maritime mini hub S43b, or the HMS 
network mini hub to an application provider 120, as depicted in Fig. 24, the data 
packet is sent to from the mini hub S43 as depicted in Fig. 23, to the MCMS 
Teleport Hub 106, via any of the heretofore mentioned means and methods. 
However, if the packet does not need real time processing, it can be stored at the 
mini hub and packet bundled and sent to the MCMS Teleport Hub 106 for 
processing at a later time. When the GPS packet is sent in the form of a 
Microburst packet, a Vburst packet or Macroburst wideband data packet and sent 
to the MCMS Teleport Hub, it must be delivered to an application provider 120 
in the means so designated by that provider, or by a wider more accessible means 
that delivers GPS information direct to the consumer, such as the CCAD-NET- 
TV network return 613 as depicted in Fig. 24. This return path can be a broadcom 
network as depicted in Fig, 6, 568 utilizing multi fiber optic or copper based 
broadcom channels 585, or via the internet 105 as depicted in Fig. 1 8. 

Referring to Fig. 1 8 and 26. The invention provides unique Image Mail 
(IMAIL) or GPS mapping software 'snap shots, or many moving vinette 
sequences of relative positions of persons and objects via internet connected 
CCAD-NET TV consoles or personal computers. The invention's specialized 
MATV/CATV cable television headend equipment provides multi user access, so 
that CCAD-NET-TV operations that can be accessed via any TV set in the house 
or building, without any specialized apparatus located at each TV set or monitor. 
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The CCAD-NET-TV monitor 571b can provide any of the conventional cable 
television or satellite television services known in the art today. The invention 
provides the heretofore mentioned additional location services. For example, the 
monitor 571b is displaying a menu 596 that offers various options. For example a 
private user or business user, can purchase the inventions application specific 
GPS or other location means based communicators. These communicators are 
designed to be installed in motor vehicles, worn by family members, other 
persons, pets and other animate and inanimate objects. For example if a user has a 
motor vehicle anti theft and GPS location system installed in the family car, he 
can track its whereabouts by accessing the inventions specialized CCAD-NET 
internet server system 612 as depicted in Fig. 19, and Fig, 5. Referring to Fig. 26, 
the CCAD-NET TV console 583 and connected monitors 571b, 571c, 571d and 
57 le for example can be controlled by a conventional wireless remote, or via a 
conventional mouse system. Like a computer with graphic user interface (GUI), 
such as Microsoft Windows and others, the CCAD-NET-TV GPS location 
system, and messaging system can be operated in the same manner. Conventional 
WEB TV sets operate in this manner. The means and method of the WEB TV 
user interface operations are well known to those whom practice the art. Further 
detailed description of these operations is deemed unnecessary for the purpose of 
this disclosure. 

Referring to Fig. 26, the user can access the CCAD-NET-DCS mtemet 
server system via the GUI menu 596 displayed on the CCAD-NET TV monitor 
571b screen 594a. Through wireless remote means or mouse control means, the 
user can select a specific value added service. For example the user wants to 
locate the family car 597. He may have allowed his teenage son to use the car and 
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wants to find out where it is. Through the GUI menu 596, the user sends a 
location request, via the internet to the inventions specialized internet server 
system. Referring to Fig. 5, once the location request has arrived at the 
CCADNET server system 612, it checks the customers service profile and 
verifies that the cxistomer has subscribed to many location, status response and 
application specific messaging services. The server relays the location request to 
comparitive data base (CDB) terminal 169. The CDB 169 receives the request 
verifies the motor vehicles GPS and anti theft conununicators CIN, CSN nimiber, 
and then sends a currently serving network location request to the inventions 
home location register/data clearing register (HLR/DCR) 162. If the vehicle 
application specific system is on line and active, the DCR will verify if it 
currently active, if not, the CDB 169 sends an inactive status message back to the 
CCAD-NET server system 612, and either sends an inactive message to the user 
via his CCAD-NET-TV console and monitor screen. If the user so chooses, he 
can have his service configured to report the last known location of the vehicle 
before it when inactive. The means and methods of cellular and PCS IS-41 
automatic roaming procedures are known to those whom practice the art, 
therefore details of these means and methods will not be further disclosed. If the 
motor vehicle is active, or if the user wants the last known location before it went 
inactive the following processes and procedures occur. First of all if the motor 
vehicle is active, the CDB 169 sends an action or command request to the action 
database (ADB) 1 19. Depending on whether the motor vehicle is operating in a 
conventional cellular or PCS network, a hybrid CCAD cellular/PCS network that 
uses CCAD-SAT base sites and its virtual networic to add additional application 
specific data service capacity, a separate CCAD geo synchronous satellite 
communication based virtual network, a CCAD mesh node wideband data hybrid 
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mobile and stationary services network, a mobile satellite network, and others; a 
forward message is sent to the motor vehicle that causes it to respond with the 
heretofore mentioned GPS data packet. When the GPS packet is sent to the 
MCMS Teleport Hub and its contained network management subsystem 525. 
First of all the GPS data packet arrives at the HLR/DCR 162 via SS7 means 262 
or internet means. The HLR/DCR relays the GPS data packet to the inventions 
specialized geographic or graphic information system (GIS) 591 . This system 
takes the longitude and latitude data contained within the GPS data packet that 
was originally sent from the users motor vehicle and converts the data to GIS 
map display data. However, the invention uniquely prepares a 'snap shot' of the 
current location or last known location of the motor vehicle. Instead of providing 
a real time moving map display of current motor vehicle location, which requires 
a great deal of complexity, use of GIS and server system capacity, the invention 
provides an immediate snap shot or "stilP image of relative location of the motor 
vehicle. This still image looks just like a GIS moving map display, and provides 
the same utility. This snap shot image is prepared by the inventions unique GIS 
map software in standard HTN4L and JPEG. MPEG, or other acceptable image 
standard. HTML, JPEG, MPEG, are terms that represent systems well known to 
those whom practice the internet server and web page art, therefore further 
disclosure is deemed unnecessary for the purposes of this disclosure. Referring to 
Fig. 5, once the inventions snap shot location image of the motor vehicles current 
location complete, than it is relayed to the CCADNET server system 162. The 
CCAD-Net server system 162, then relays the prepared snap shot image to users 
CCAD-NET TV console and monitor via the CCAD-NET return 61 1 . If the users 
CCAD-NET TV console interconnected on the internet, the motor vehicle 
location snap shot is sent via the internet. If the users console is interconnected on 
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a host multi service broadcom network it is sent via that network. The snap shot 
can be sent via a satellite based internet or broadcom link via the inventions 
CCAD-SAT network, via one its nano base site systems, represented by 
inventions satellite system means 614, as depicted in Fig. 18. 

In Fig. 1 8, the CCAD-NET-GATEWAY 555b is configured as a set top 
box base site. Alternatively, PDA 554 can become a remote control device that 
can commimicate with the CMS over the DBS networic, thereby obviating the 
requirement of a set top box for the DBS. The invention provides another service 
that is important for the Direct Broadcast Satellite Industry, bi directional DBS 
subscriber value added data services. These services are managed by the 
invention's MCMS Teleport Hub 106, and this specific application data is 
transmitted and received via the invention's analog and digital control channel, 
digital access channel, authentication channel, signaling channel, IS-1 36 TDMA 
DCCH, IS 95 CDMA DCCH, GSM TDMA DCCH, and broadcast control 
channel BCCH; data protocols and procedures. DBS satellites only broadcast 
video, music, telex, customer authentication in one direction. Besides satellite 
based internet services, the inventions base site 555b and antenna 614 receives 
DBS direct satellite system (DSS) services such as Direct TV and others. The 
invention provides use access to vzilue added service via the heretofore mentioned 
control channel means. Such services as DBS satellite pay-per-view movie, 
digital music programming, and other special event programming requests and 
other DBS service authorizations can be sent to the DBS satellite control center 
635, that is a point of presence on the internet. The inventions set top box base 
site 555b, acts as the conduit to conventional cellular, PCS and v^deband 
networks. Additionally, the base site 555b can be used in the inventions satellite 
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based network, and mesh node hybrid network. A conventional DSS DBS 
satellite receiver can be modified and upgraded to communicate directly with 
cellular, PCS, and v^deband data networks. These networks act as a conduit for 
the inventions MCMS Teleport Hub 106, whereby this center forwards DBS 
customers value added service requests to the DBS control center 635. 
Conversely, the DBS control center can forward authentication and service 
authorization to the modified DSS satellite receiver via the inventions control 
channel means and methods. Additionally, the invention can deliver text 
messaging and other relevant data to the DBS satellite receiver/consumer unit. 
The DBS receiver can also be modified to receive CCAD-NET-TV location and 
messaging services. 

Referring to Fig. 26. The CCAD-NET TV console 583c, sends the image 
to the monitor*s 571c circuitry means, and is displayed via cathode ray tube 
(CRT) or LCD display means 594c. The image depicts a map display that is 
readily familiar to the user, for it depicts the downtown area of his town . The 
image further shows the position of 'Your Car' 595, and it is located at the 
comer of Main and 2^^ Street. A data and time code is provided, that indicates to 
the user that this was the exact time and date that the motor vehicle sent the GPS 
data packet. Now that the user knows the current or last known location of his 
car, he can trash the file or store it, or print it out if his console is equipped with 
printer management and connection means. The user can opt for automatic 
retrieval of location related snap shot images, and the CCAD-NET server system 
can periodically send location update images and image waiting indicators to the 
users personal computer, CCAD-NET TV console, or specially configured PDA. 
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Referring to Fig. 25, the PDA 554, can be configured to receive the 
inventions snap shot images via the inventions Vburst data packets, and mesh 
node wideband data packets. These packets can support large data file transfers. 
Tjrpically graphic images require relatively large amounts of data. However, the 
inventions relative location snap shots can easily transmitted to the inventions 
PDAs, via cellular, PCS and mobile satellite based forward traffic channels. For 
example, a user can be operating in any of the heretofore mentioned CCAD-NET- 
DCS networks, send a location request and receive the inventions relative 
location snap shot mapping image, by selecting CCADNET TV services 587 on 
his PDA 554 screens 593 GUI menu selection. This operates similarly to how the 
CCAD-NET TV console and monitor user retrieves relative location information. 

Referring to Fig. 26, the menu selection 596 reveals other location and 
messaging options. For example if the tiser's son, Steve Jr. 598, is wearing one of 
present inventions personnel location communicators, he can be located in same 
means method as the family car was located. The user's elderly uncle Fred is an 
outpatient whom suffers memory loss, so the user's opted have him wear one of 
the present inventions personnel location devices. The user so chooses to find out 
where is Uncle Fred by using the menu to locate Uncle Fred 599. The snap shot 
image is returned in the heretofore mentioned means and is displayed on the 

st 

monitor 57 le CRT screen 594d. Uncle Fred is located on Main Street near 1 
Street 608. If the user's pet dog Fido is wearing the inventions pet locator, the 
order can be given to locate Fido 600. The user may want to locate a Fedex 
package, or UPS package or U.S. Mail package. If package carriers truck is 
equipped with one of the inventions GPS location communicators, and the 
present inventions MCMS Teleport Hub is interfaced with the package carriers; 



wo 99/48308 PCT/US99/04638 

82 

package management and location data base. The user's FEDEX package can be 
located utilizing the inventions means and methods. Therefore a snap shot image 
of the current location of the package can be provided, even if the package is 
located within the building of a package transfer depot. By combining a package 
carrier's conventional tracking software, and logistical management software, 
with the inventions heretofore described GPS mobile location system, a new 
package management system is created. This system is immediately accessible to 
any user that interfaced with the present inventions CCAD-NET-DCS network. 

Referring to Fig. 26, the CCAD-NET TV user can also send pages and 
messages to CCAD-NET-DCS application specific communicators and PDSs. 
The user simply brings up the selection menu depicted on the CRT screen display 
594a of the monitor 571b, and selects to send a message 636. An alpha message 
can be typed out and sent, or a stored predetermined message can be sent. The 
user can also send just a numeric message or page to the application specific 
communicator or PDA user. The messages are sent to the inventions MCMS 
Teleport Hub via the internet, and forwarded to the currently serving CCAD- 
NET-DCS network area via previously disclosed means and methods. 

Referring to Fig. 26, the invention can provide Image Mail 619. Image 
Mail can contain graphic images of Close Circuit Television (CCTV) systems 
used for security monitoring of buildings, streets and other indoor and outdoor 
environments. Many CCTV video cameras, and CCTV based security systems 
used in the art today, provide object movement alarms. For example, if a single 
CCTV security video camera detects movement in an unauthorized area, the 
camera controller sends an alarm notice via its local network to the manned or 



wo 99/48308 PCT/US99/04638 

83 

unmanned control center. The center then displays the image inmiediately. The 
inventions GIS snap shot system can be interfaced via the heretofore disclosed 
image transfer means and the CCTV security camera image can be sent to a 
remote personal computer, the inventions PDA, or the inventions CCAD-NET 
TV console and monitor, or to an application provider such as a private or public 
law enforcement agency. 

Image Mail can be used by correctional agencies to identify persons 
confined to home arrest or keep away programs. The invention can provide GPS 
data based snap shot images in the heretofore disclosed manner, to parole and 
probation facilities. These facilities can utilize specially configure personal 
computers, and CCAD-NET TV monitors and consoles to locate home arrest 
subjects, and keep ways. A parole officer, probation officer or other law 
enforcement officer can be equipped with the inventions PDA to locate a home 
arrest subject, by simply transmitting a snap shot request to the currently serving 
CCAD-NET-DCS network, and having that network respond sending the relative 
location snap shot image or text message to the PDA to either show or spell out in 
text form a home arrest subject's current location. 

Referring to Fig. 1 8, a person*s home 505, office 506 and local police 
agencies 507 can be equipped with the inventions user interface system. There is 
also provided a specialized means of providing text messages and Image Mail to 
broadband cable television users. The CCAD-NET-GATEWAY 555b can also be 
a specialized cable TV set top box. This set top box can be configured to provide 
conventional cable TV services and the inventions unique messaging and location 
services. By modifying a conventional set top box by adding a specialized text 
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and image producing generator, any cable TV network can provide the inventions 
disclosed systems and services. The inventions uses pay-per-view service 
authorization code data strings or packets to add and deliver text messages. Pay- 
per-view authorization means and methods are familiar to those whom practice 
the art, therefore a detailed description of this conventional procedure is omitted 
for the purposes of this disclosure. The inventions specialized cable television 
text and image delivery system can provide the means and method of displaying 
messages and images on any TV set screen. The invention uses special sub 
channel means to send the text message to the TV screen while the user is 
viewing a program on any given channel. The inventions generator, creates an 
overlay image, such as video keyed, or blue screen processed image. In essence, 
the text or graphic image; be it a GPS location snap shot, a CCTV security system 
snap shot of other disclosed images, can be displayed momentarily over the 
image that is being displayed on the users TV set monitor screen. Referring to 
Fig. 1 8, the MCMS Teleport Hub 106 can be connected via internet, broadcom or 
other means to a host cable TV network headend 574. The inventions text 
messages and the snap shot images can be sent to the set top box or CCAD-NET- 
gateway 555b via various analog or digital data means, and the image or text 
message can be generated by the inventions method and apparatus and displayed 
on the users, or message callers conventional TV screen without modifying the 
TV or the host cable television network. 

The invention provides for specialized portable and motor vehicle 
mounted base site configurations. These specialized base site configurations can 
be used by police and military organizations. Referring to Fig. 1 5 and Fig. 19, 
there is provided CCAD-SAT based nano base site 375, and 375b. In Fig. 15, the 
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nano base site 375b is configured for specialized mobile applications. It is 
equipped with a fold out satellite antenna array 376, a solar electric panel 1 06, 
and carrying handle 381 and a telescopic cellular or PCS analog or digital control 
channel sector antenna. This single sector base site can be configured to operate 
with all known cellular and OCS frequencies 372. This portable base site can 
operate in geographic areas where conventional cellular or PCS service does not 
exist, or where it does exist. This base site 375b, can be set up easily. Once it is 
physically set up, its specialized electronics come into play. 

Referring to Fig. 17, the inventions portable base has an LCD display 382. 
The display provides user interface to menu driven controls, via a PC type 
command prompt 383. The display also provides a solar power and battery level 
indicator 385. 

After the portable base site is set up, and the telescopic antenna is 
extended the following automatic procedures occur. The base site scans all 
relevant radio frequencies, and looks for all known analog and digital cellular and 
PCS control channel carrier frequencies 386. If a cellular or PCS carrier is 
detected 391, the base site scans for carrier standard detect 387. If a relevant 
standard is detected 393, the base site scans for any control channel frequency or 
specific channel detect 389. If there are any existing control channels detected, 
yes 397, the base site sets the sector cell transceiver to another channel 399 that 
does not cause interference with the detected control channel frequencies. Then 
the base site conmiences relevant forward overhead, forward paging and forward 
application specific messaging transmissions 500. Once the base site detects the 
presence of the inventions application specific communicator(s) 100 or a PDA 
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354, it then transmits received VSAT network originated messages 501 . The base 
site then can also receive CCAD-NET-DCS messages and convert them for 
transmission to inventions CCAD-NET satellite based network. In another 
scenario, there may be no carrier detect 392, no existing cellular or PCS standard 
detect 394, and no analog or digital control channel detect 396 and no traffic 
channel detect 398. If there is no channel detect 390. Then the base site can 
randomly assign an operational standard, and a designated operational bi 
directional control channel, digital access channel, digital traffic channel or 
wideband data channel. 

Referring to Fig. 16, a CCAD-NET-DCS base site 379 can be configured 
and installed in a motor vehicle such as this depicted van 378. There is provided a 
single or multiple sector cell 377. This system operates exactly like the disclosed 
portable base site. Both the portable base site and motor vehicle mounted base 
site can support data rates of up to 1 55 Mbps 567 when transmitting packets and 
packet bundles to a geosynchronous satellite 107. This high data rate can be used 
with conventional Ku band uplink frequencies 374 and downlink frequencies 373. 
While the inventions application specific communicators and PDA cannot 
support 155 Mbps data rates, these same base sites can be configured to provide 
specialized network to network data links. 

Referring to Fig. 20, and Fig. 21, the invention provides specialized 
CCAD-NET-DCS inter network and intra network data links. In Fig. 20, the 
CCAD-NET-DCS network gateway base site 624, acts as an interface to a public 
or private SS7 network 529. This gateway provides direct access to conventional 
cellular and PCS based SS7 networks. The inventions application specific 
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communicators 1 00 and PDAs 554 can directly access any SS7 network node via 
this gateway. This gateway can also receive and transmit the inventions 
specialized SS7 hasQ space segment/air interface protocols meant for user 
communicators and PDAs. This gateway can also be used to act as an SS7 
network interface, whereby other of the present inventions application specific 
networks can send information to and firom this gateway via a geo synchronous 
satellite 107, from any point on the Face of the Earth. The outlink or down link 
373 and return link of uplink 374 can support the inventions specialized VSAT 
64Kbps data packets and packet bundles. This base site is a point of presence on a 
private or public SS7 network with its own global, cluster and node address. 
Conversely, there is provided a cellular or PCS cell node gateway 530 as shown 
in Fig. 21. 

Referring to Fig. 21, cellular or PCS portion of the CCAD-NET-DCS 
base site 110, represented by sector cells; 122, 123 and 124. There is provided 
multiple sector receivers 227, 228 and 229, and sector transmitters 331, 332 and 
333. These integrated components serve to support the inventions specialized SS7 
air interface protocols that are being transmitted to and from user application 
specific communicators and PDAs, and therefore relayed to other 877 nodes 
directly from the inventions application specific communicators and PDAs . This 
base site 110, there fore acts as a cellular and PCS node gateway 530, with its 
own SS7 global, cluster and node address. 
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CLAIMS 

What is claimed is: 

1 . A method for communicating messages between a communicator and a central 
monitoring station over a mobile communications network that includes a voice channel and 
a control channel, wherein the voice channel conveys data messages and the control channel 
conveys control messages that manage access to and use of the voice channel, the method 
comprising the steps of: 

a) obtaining a message at the communicator, the message comprising application 
specific data; 

b) encoding the message in a sequence of digits associated with a control 
message to create an encoded message; 

c) encoding a remote feature control request in the sequence of digits associated 
with the control message to invoke the forwarding of the sequence of digits, 
including the encoded message, by a telecommunications switching center 
upon detecting the remote feature control request; 

d) transmitting the control message and associated sequence of digits from the 
communicator to a base station over the control channel, bypassing the voice 
channel; 

e) transmitting the control message and associated sequence of digits from the 
base station to the telecommunications switching center via a satellite 
communication channel; 

f) detecting the remote feature control request at the telecommimications 
switching center; 
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g) forwarding the remote feature control request and the encoded message over a 
communications channel to the central monitoring station in response to 
detecting the remote feature control request; and 

h) decoding the encoded message to retrieve the application specific data. 

2. The method of claim 1 , wherein the step of obtaining a message at the conmiunicator 
includes the steps of: 

a) transmitting the message from a remote monitoring device to the 
commimicator; and 

b) receiving the message at the communicator. 

3. The method of claim 2, wherein the remote monitoring device comprises an alarm 
system, and the step of receiving the message at the communicator comprises the step of 
receiving data specifying a status of an alarm system at the conomunicator. 

4. The method of claim 2, wherein the remote monitoring device comprises a tracking 
system, and the step of receiving the message at the commimicator comprises the step of 
receiving tracking data from the tracking system at the communicator. 

5. The method of claim 2, wherein the remote monitoring device comprises a utility 
meter, and the step of receiving the message at the communicator comprises the step of 
receiving a reading from the utility meter at the conmiunicator. 

6. The method of claim 2, wherein the remote monitoring device is a two-way paging 
device, and the step of receiving a message at the conmiunicator comprises the step of 
receiving a response to a page from a two-way paging device. 
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7. The method of claim 1 , wherein the step of encoding the message in a sequence of 
digits associated with a control message comprises the step of encoding the message in a 
sequence of digits associated with a call origination message. 

8. The method of claim 7, wherein the step of encoding a remote feature control request 
in the sequence of digits associated with the control message to invoke the forwarding of the 
sequence of digits, including the encoded message, by a telecommunications switching center 
upon detecting the remote feature control request, comprises encoding a remote feature 
control request in the sequence of digits associated with the call origination message to 
invoke the forwarding of the sequence of digits, including the encoded message, by the 
telecommunications switching center upon detecting the remote feature control request. 

9. The method of claim 8, wherein the step of transmitting the control message and 
associated sequence of digits from the communicator to a satellite base station over the 
control channel, bypassing the voice channel, comprises the step of transmitting the call 
origination message and the associated sequence of digits from the communicator to the 
satellite base station over the control channel, bypassing the voice channel. 

1 0. The method of claim 1 1 , wherein the steps of detecting the remote feature control 
request at the teleconmiunications switching center and forwarding the remote feature control 
request and the encoded message over a communications channel to the central monitoring 
station in response to detecting the remote feature control request comprises the steps of 
detecting the remote feature control request at a cellular mobile radio switching center and 
forwarding the remote feature control request and the encoded message over at least one inter 
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cellular serving area link between the cellular mobile radio switching center and the central 
monitoring station in response to detecting the remote feature control request. 

1 1 . The method of claim 1 0, wherein the inter cellular serving area link between the 
cellular mobile radio switching center and the central monitoring station operates according 
to the signaling system 7 (SS7) protocol standard. 

12. A method for communicating messages between a cellular mobile radio (CMR) 
communications device and a central monitoring device over a communications network that 
includes wireless digital traffic channels, satellite communication channels, and inter cellular 
serving area network channels, wherein the digital traffic channels comprise data traffic 
channels for transmitting voice and data signals and a control channel for transmitting control 
signals that manage access to and use of the data traffic channels, the method comprising the 
steps of: 

a) inserting a message comprising application specific data in a sequence of 
digits to be transmitted by the CMR conununications device in conjunction 
with a transmission of a call origination message; 

b) encoding a remote feature control request in the sequence of digits to invoke 
the forwarding of the sequence of digits, including the message, by a CMR 
switching center upon detecting the remote feature control request; 

c) transmitting the call origination message and the sequence of digits from the 
CMR communications device to a base station over the control channel, 
bypassing the voice channels, the call origination message specifying a mobile 
identification number (MIN) identifying the CMR communications device; 
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d) transmitting the call origination message and the sequence of digits from the 
base site to the CMR switching center over a satellite communications 
channel; 

e) analyzing the call origination message and the sequence of digits at the CMR 
switching center and detecting the remote feature control request; 

f) forwarding the remote feature control request and the message to the central 
monitoring device over an inter cellular serving area network channel, in 
response to detecting the remote feature control request, the inter cellular 
serving area network channel determined by the MIN; 

g) receiving the remote feature control request and the message at the central 
monitoring station; and 

h) extracting the message comprising application specific data. 

13. The method of claim 12, wherein the step of extracting the message comprising 
application specific data further comprises the step of forwarding the application specific data 
to an application specific facility. 

14. The method of claim 13, comprising the following steps, before the step of inserting a 
message comprising application specific data in a sequence of digits, 

a) transmitting the message from a remote monitoring device coupled in 
commimication with the CMR communications device; and 

b) receiving the message at the CMR communications device. 

15. The method of claim 14, wherein the remote monitoring device comprises an alarm 
system, and the step of receiving the message at the CMR communications device comprises 
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the step of receiving data specifying a status of an alarm system at the CMR communications 
device. 

1 6. The method of claim 1 4, wherein the remote monitoring device comprises a tracking 
system, and the step of receiving the message at the CMR conmiunications device comprises 
the step of receiving tracking data from the tracking system at the CMR communications 
device. 

17. The method of claim 14, wherein the remote monitoring device comprises a utility 
meter, and the step of receiving the message at the CMR communications device comprises 
the step of receiving a reading from the utility meter at the CMR communications device. 

1 8. The method of claim 14, wherein the remote monitoring device is a two-way paging 
device, and the step of receiving a message at the CMR communications device comprises 
the step of receiving a response to a page at the CMR communications device from the two- 
way paging device. 

19. The method of claim 12, wherein the message comprises a response to an instruction 
received at the CMR communications device from the central monitoring device via the base 
station over a time division multiple access (TDM A) digital broadcast control channel. 

20. The method of claim 19, wherein the TDMA digital broadcast control channel 
operates in accordance with global system for mobile conunimications (GSM) standards. 
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21 . The method of claim 12, wherein the message comprises a response to an instruction 
received at the CMR communications device from the central monitoring device via the base 
station over a code division multiple access (CDMA) digital broadcast control channel. 

22. A method for a communicator to conununicate messages over a cellular telephone 
network that includes a voice channel and a control channel wherein the voice channel 
conveys data and the control channel conveys control signals that manage access to and use 
of the voice channel, and a satellite communications network, the method comprising the 
steps of: 

encoding at the commimicator a message having information unrelated to control and 
management of the voice channel for transmission over the control channel as 
control signals; and 

transmitting the message as encoded using the control channel, bypassing the voice 

channel to a base site; 
transmitting the message as encoded from the base site over a satellite 

commimications channel to a ground station; 
transmitting the message as encoded from the groimd station over a communications 

channel to a central monitoring station. 

23. The method of claim 22, further comprising an initial step of receiving the message 
from a remote monitoring system. 

24. The method of claim 23, wherein the remote monitoring system comprises an alarm 
system, the step of receiving the message comprising receiving data specifying a status of the 
alarm system. 
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25. The method of claim 23, wherein the remote monitoring system comprises a tracicing 
system, the step of receiving the message comprising receiving tracking data. 

26. The method of claim 22» wherein the step of encoding the message comprises 
manipulating a Mobile Identification Number (MIN) of the communicator to include the 
message. 

27. The method of claim 22, further comprising: 

receiving the message as encoded over the communications channel at the central 

monitoring station; and 
decoding the message. 

28. The method of claim 27, wherein step of encoding the message comprises 
manipulating a Mobile Identification Number (MIN) of the commimicator to include the 
message, and wherein the step of transmitting the message comprises transmitting the MIN as 
manipulated. 

29. The method of claim 28, wherein the step of decoding the message comprises 
extracting the message firom the manipulated MIN received via the commimications channel. 
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